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ABBREVIATIONS 



AAR 

ALO 

ALU 

APL 

ARR 

Asynchronous 

BAR 

BK 

8M 

BSCA 

BSM 

Byie 

Channel 

CPU 

CRR 

DBI 

DBO 

DCF 

DCP 

OFC 

DFCR 

DFDR 

DPF 

DRR 

DSD 

EC 

ECA 

FBM 

FEALD 

FIP 

lAR 

Inierrxipt 



I/O 

IPL 

ITC 

K 

L 

LCR 

LCRR 

LPDAR 

LPIAR 

LSR 

MES 

MFCU 



Operand 2 Address Register 

Automated Logic Diagram 

Ariihmeiic and Logic Unit 

Advance Program Level 

Address Recall Register 

\An(hout regular time relationships 

Operand 1 Address Register 

Binary digit; smallest unit of information 

Bill of Material 

Binary Synchronous Communications Adapter 

Basic Storage Module 

Eight bits of information plus parity bit 

A hardvi/are device that connects the CPU and main 

storage with the I/O control units 

Central Processing Unit 

Condition Recall Register 

Data Bus In 

Data Bus Out 

Disk Control Field 

Diagnostic Control Program 

Dual Feed Carriage 

Disk File Control Register 

Disk File Data Register 

Dual Program Feature 

Data Recall Register 

Disk Storage Drive 

Engineering Change 

Engineering Change Announcement 

Field Bill of Material 

Field Engineering Automated Logic Diagram 

Fault Isolation Program 

instruction Address Register 

A signal from an I/O device wanting service vi/hich causes the 

central processor to cease its normal execution of instructions 

and branch out to a new instruction stream. 

Input Output 

Initial Program Load 

Initial Table of ContenU 

Thousand 

Length Count 

Length Count Register 

Length Count Recall Register 

Line Printer Data Address Register 

Line Printer Image Address Register 

Local Store Register 

Miscellaneous Equipment Specification 

Multi-Function Card Unit 



ABBREVIATIONS (continued) 

MLC Machine Level Control 

MPCAR MFCU Punch Data Address Register 

MPTAR MFCU Print Data Address Reg»sier 

MRDAR MFCU Read Data Address Register 

MST Monolithic System Technology 

PAIR Product Analysis Incident Report 

PEfl Printer Electronic Board 

PSR Program Status Register 

REA Request for Engineering Action 

RPQ Request Price Quotation 

SAR Storage Address Register 

SDR Storage Data Register 

SIOC Serial Input/Output Channel 

SLD Solid Logic Dense 

SLT Solid Logic TechnoJogy 

SMS Standard Modular System 

S/Z Sense/Inhibit 

TAP Timing Analysis Program 

UCS Uni\«ers3l Character Set 

XR1 Index Register 1 

XR2 Index Register 2 

XR Index Register 

XRD X Read 

XWR X Write 

YRD Y Read 

YWR Y Write 

Z Inhibit 
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5410 BOARDS AND POWER SUPPLY LOCATIONS 
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5410 POWER SUPPLY LOCATION 
(Printed Circurt Power Sequence Panel) 




5410 CONSOLE LIGHTS/SWITCHES 

Note: SwiJchcs ihould only be altered with the system in a stop slate. 

ADORESS/DATA SWITCHES 

These switches arc used to scl up addresses or data. An address can be loaded 
into the Storage Address Register. Data can be entered into main storage. 

C£ KEY SWITCH 

This key switch, when switched to the CE position, prevents the custonner 

Usage Meter from running. 

CE MODE SELECTOR 

This roury switch selects one of the three processor operating modes: the 
normal PROCESS mode, the STEP mode, or the TEST mode, PROCESS is 
the mode for normal programmed system operation, 

A. In Ihe STEP mode, the rotary switch setting controls the manner in 
which the processor performs the stored program. 

1. tniiniclion Step. Each depression and release of the Start key 
causes orve complete instruction to be performed. The 1-Phase 
i-s performed while the key is pressed, and the E-Phase, if any, 
when it is released. 

2. Machine Cycle Step. Each Start key depression and release ad- 
vances the instruction through one machine cycle. Depression 
of the key causes data in storage to be accessed, modified as 
required, and lesull to be displayed in the ALU indicators of 
Ihe console display. Upon release of the key, depending upon 
the operation being performed, either the old data or the new 
result is written back into storage. 

3. Clock Step. Each depression of the Start key causes the cloci 
to advance through an odd-numbered dock, and each release 
through an even-numbered one, 

f^oie: If no DPI' on the system, the hall ID lights will no! 

light, 
Note: The integrity of I/O data transfers is preserved by allowing 

the clock to 'idle' from I-Phasc end of every executable 

Start i/0 instruction, until dau transfer to or from the 

device is complete. 

B. The switch settings under the TEST mode permit the following: 

1. Alter SAR. The address, set up in the address switches, is trans- 
ferred into SAR by the Sia/t key via the cuncni lAR. Both 
SAR and lAR are modified. 

7. Alter Storage. Depression of the Start key transfers data, set 
up in the rightmost two Data Switches, into the A register. 
Releasing the key causes this data to be placed in the storage 
location specified by SaR and into the Q rcgjjier. 

3, Diiploy Stonge.The contents of the storage location sp>ccified 
by SAR are transferred into Ihe B register when the Start key 
is pressed. These contents are rewritten into storage when the 
key is released, and are also transferred into the Q register. 

Note: The STORAGE TEST SWITCH must be in the STEP posi- 
tion to avoid a processor check when changing theCE 
MODE SELECTOR from ALTER STORAGE position 
10 DISPLAY STORAGE posilion and vice versa. Invalid 
address are not checked for white the system is in the 
TEST mode. 



5410 CONSOLE LIGHTS/SWITCHES (continued) 

ADDRESS COMPARE SWITCH 

This switch allows stoppirvg the program when Ihe setting of Ihe (Address/Data) 
switches matches SAR. This switch will only be functional when the register 
display is positioned to SAR and the system is in the PROCESS mode. 

With the switch in the RUN position, comparison of address switches to SAR 
via (he register display is performed, but no processor stop is initiated when 
a match occurs. The 'matched' signal is provided as a CE 'sync' point. 



When the switch is in the STOP position, a match of the addrcis switches and 
the register display results in a processor stop at the completion of the storage 
read-wriie cycle. 

The processor is rcsiaited by activating the Start key. 

Note: The integrity of I/O data transfers is preserved. The contents of SAR do 
not necessarily match the setting of the address switches at stop time. 



I/O CHECK SWITCH 

This switch, when on. forces the processor to come to an immediate stop on 
certain I/O errors. 

The switch is normally set to RUN. With the switch set to STOP, the processor 
stops on an I/O error with the console display fro7.cn to indicate the processor 
status at the lime Ihe error slop occurred, and the I/O device turns ON the 
1/0 check light. 

A check reset followed by the Start key is the normal restart after an 1/0 
error slop. 

Note: When the t/O check switch is in the STOP position and an I/O error 
occurs, the processor check light will turn ON. 



PARITY CHECK SWITCH 

This switch enables override of Lhc processor parity errors. 

The switch is normally set to STOP. This causes the processor to come 
to an immediate stop whenever a parity error is detected. A check re- 
set followed by the Start key is the normal restart after a parity stop. 
With the parity switch in the RUN position, parity errors arc delected 
and displayed, but the processor is not stopped. 

ADDRESS COMPARE LIGHT 

This light is on whenever the address switches match the contents of the Storage 
Address Register, the register display is positioned to SAR and the address 
compare switch is in the STOP position. 



5410 CONSOLE LIGHTS/SWITCHES (continued) 

SYSTEM RESET KEY 

A system reset causes the system to enter an immediate 'idle' state. All I/O 
machine registers, controls, and status indicators are reset and the pro- 
cessor clock is a)lowed to 'idle'. A complete program restart is normally 
required after a system reset. 

The following LSR's ^c reset to zero by a system reset : 

PI -lAR 
PI -PSR 
F2-PSR 

The other LSR's are not changed by a system reset. 

Note: The CE mode selector must be in process mode for the system reset 
key to be effective. 



CHECK RESET KEY 

This pushbutton is pressed to cause a reset of the Processors and/or 1/0 
check conditions, and also resets a system power check to allow a power 
on retry. 

A check reset removes ihe current error conditions, thus aUowing the 
processor to resume its operation after the Start key is depressed. 



FILE WRITE SWITCH 

This switch when in the OFF position will inhibit aJI writing on aJ) disk 
surfaces. 

DPF Switches 

PI SwiJch - Dual Program Level One. When OFF. inhibits branching 

into Program Level One. 
P2 Switch - DuaJ Program Level Two. When OFF, ir\hibits branching 

into Program Level Two. 

Warning - Unpredictable errors will occur if both PI and P2 switches are off. 



5410 CONSOLE LIGHTS/SWITCHES (continued) 

STORAGE TEST SWITCH 

This switch enables the altering or displaying of storage as follows: 

A. In the STEP position, a storage location is accessed with each depres- 
sion of (he Start key. 

B. In the RUN position, following the Start key depression, core storage 
is exercised by accessing cither the same location rcpctively or all of 
core scqucntiaJly (see Addrew Increment Switch). 



ADDRESS INCREMENT SWITCH 

This switch enables address incrementing when in the CE test modes of Alter or 
Display storage. With the switch in the ON position, the contents of SAR are 
incremented by one after each storage access. When the switch is in the OFF 
position, SAR is not incrementing. 



I/O OVERLAP SWITCH 

This switch modifies control of the system so that I/O operations may be 
executed in either an overlap or a non-overlap mode. With the switch in 
the normal ON position. I/O operations arc executed in an overlap mode. 
When the switch is in the OFF position. 1/0 operation is completed prior 
to execution of the next sequential instruction. 



LSR DISPLAY SELECTOR IShould be in the normal posinon when pro- 
cessing.) 

This rotary switch selects the Local Storage Register (LSR) whose contents 
arc to be displayed. 

LSR's that can be manually selected for display via this switch arc: lAR, 
ARR. XRl.and XR2. 

Refer lo MST Tie Up Data for procedure to display other LSRs. 

When the switch is in the Normal or OFF position, the system controls 
the selection and display of the LSR's. If the switch is in other than the 
Normal position, the specified LSR is selected and its contents are avail- 
able for display whenever the processor clock is stopped, or if the clock 
is running, when no CPU machine cycles and no I/O data transfer cycle.'; 
arc being taken. In the OFF position LSR selection by the CPU is in- 
hibited and ){ no I/O device is selecting an LSR. the LSR display will 
havcaJI bits OFF. 



5410 CONSOLE LIGHTS/SWITCHES (continued) 
I/O Check Light 

This light is turned on when the following 1/0 errors are detected: 

1442 

1 . A SIO instruction is issued to the 1442 and the NO-OP bit is on. 

2. Whenever the 1442 Attachment detects the following: 
• Punch check 

- Read reg 

- Overrun 

- Any condition that turns on the 1442 check light 

TTiis light is turned OFF by a system reset, a check reset, an NPRO, 
the SNS instruction which senses the NO-OP bit (if a NO-OP was the 
cause), or by a SIO instruction to the 1442 in the case of a read check 
or a punch check. 

5424 MFCU 

1 . An SIO instruction is issued to the 5424 and the NO-OP bit 
is ON. 

2. Whenever the 5424 Attachment detects the following: 
PRINT DATA CHECK 

PRINT CLUTCH CHECK 
PUNCH CHECK 
PUNCH INVALID CHECK 
READ CHECK 

This light is turned OFF by a system reset, a check reset, or an NPRO 
for all of the above checks. It may also be reset by (he SNS instruction 
to the MFCU in the case of NO-OP> print data check, print clutch check 
or a punch invalid check, or by a SIO instruction to the MFCU in the 
case of a read check or a punch check. 

SIOC 

Indicates a data transfer register parity error occurred. 

This light is turned off by a system reset, check reset or by a SIO 
instruction. 
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B410 CONSOLE LIGHTS/SWITCHES (continued) 
I/O Check Light 

PRINTER - 5203 

1 . A SIO instruction is issued to the 5203 and the 5203 check 
light is ON. 

2. Whenever the 5203 Attachment detects the foUowing: 
INCREMENTOR FAILURE CHECK 

HAMMER ECHO CHECK 
ANY HAMMER ON CHECK 

This light is turned off by a system reset, a check reset, the printer 
start key or by the SNS instruction which senses the check bit, 

FILE - 5444 

None 

KEYBOARD PRINTER 5471 

None 

KEYBOARD -5475 

None 

BSCA 

Indicates a unit check has occurred. See BSCA SNS insi, N code Oil, 
byte 2 for specific error. 

This light is turned off by a system reset, a check reset, or through 
programming in the case of retry. 
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5410 CONSOLE LIGHTS/SWITCHES Icontinued) 
BSCA Panel 

(x) DTTERM READY 
Lights when the BSCA is enabled and the data terminal 
ready line to the MODEM is on. In case of the connect 
data set to line requirement, the indicator lights when 
the connect data set to line signal is activated. 

(X) TEST MODE 
Lights Nvhen an 310 instruction has been issued by the 
program to place the BSCA in test mode, 

(x) BSCA ATTN 
Lights when the BSCA rejects an SIO instruction because 
operator intervention is required because: 

1. The data set ready latch is off when a receive, 
receive and transmit, or receive initial SIO 
instruction is executed. 

2. The auto call unit power is ofl or the data line is 
occupied when an SIO auto call or an SIO receive 
initial instruction is executed (switched networks). 

3. The BSCA is disabled. 

4. The external test switch is on and the BSCA is not 
in test mode. An SIO control instruction is used 
to enable the BSCA and to place the BSCA in test 
mode. 

5. If the data ready signal from the MODEM is de- 
activated unexpectedly while the BSCA is enabled. 

(x) TSM MODE 
Lights when the BSCA is to perform a transmit operation. 

® RECEIVE MODE 
Lights when tfie BSCA is to perform a receive operation. 



® 



X) RECEIVE INITIAL 

Lights when a receive initial SIO instruction is received. 

turns off at the end of the receive initial operation. 



® 



X) CONTROL MODE 

(Station Select Feature) Lights when an EOT sequence is 
detected in a transmit, receive, or receive initial monitor 
operation, h turns off by the decode of an SOH or STX 
or a receive timeout. 



® 



X) ACUPWfl OFF 

(Auto Call Feature) Lights when the auto call unit has' 

power of f. 
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5410 CONSOLE LIGHTS/SWITCHES (continuedl 
BSCA Panel 

(X) DATA MODE 
Lights when an SOH or STX is decoded during a transmit 
or a receive operation. It is turned oft at the end of the 
operation. 

(x) DT SET READY. 

Lights when the data set ready line from the MODEM 
is active and the MODEM is ready for use. 



® 



X) EXT TEST SW 

Lights when the switch at the MODEM end of the medium 
speed MODEM cable is in the test position or the switch 
on the CPU CE panel for high-speed feature is in the local 
test position. 



® 



X) TSM TRIGGER 

Lights when the transmit trigger is at a binary ^ero state 

(equivalent to a space on the communication line). 

(X) RECEIVE TRIGGER 

Lights when the receive trigger is at a binary zero state 
(equivalent to a space on the communication line). 



® 



X; UNIT CHECK 

Lights when unit check condition exists. Turned on by any 

bit in status byte 2 (sea SNS insi "N" code 01 U. 



® 



X) DIGIT PRESENT 

(Auto Call Unit Feature) Lights when the 8SCA has a digit 

present on the auto call unit interface to be used for 

dialing. 



^, 



X) DT LINE IN USE 

Auto Call Unit Feature) Lights when the data line 
occupied from the ACU is active. 



(X) CLEAR TO SEND 
Lights when the line from the MODEM is active. The BSCA 
may now transmit. 

(X) CHAR PHASE 
Lights when the adapter has established character 
synchronization with the transmitting station by 
receiving two successive $YN characters. The indicator 
is turned off at the end of the receive operation. 

@ BUSY 

Lights when the BSCA is executing a receive initial, 
transmit and receive, auto cali, receive, or loop test 
instruction. 



® 



X) CALL REQUEST 

(Auto Call Unit Feature) Lights when the BSCA 
receives an auto call SIO instruction and is performing 
an auto call operation. 

13 



5410 CONSOLE LIGHTS/SWITCHES {continued) 

PROCESSOR CHECKS 

f/0 LSR Indicates selection of an LSR by an 1/0 device was not pei- 
formed correctly. 

LSR Fl Parity is incorrecl on ihc output of the LSR Feature 1. 

LSR F2 Pariiy is incorrect on the output of ihc LSR Feature 2. 

LSR HI Parity is incorrect on the output of ihc LSR High. 

LSR LO Parity is incoricct on the output of the basic LSR Low. 

SAR hi Pariiy m incorrect in the Storage Address Register High. 

SAR LO Parity is incorrect in the Storage Address Register Low. 

INV ADDR Indicates that the SAR contains an invaJid address. 

SDR Parity is incorrecl in the Storage Data Register. 

Car Indicates the carry out of the ALU is incorrect. 

A/B Indicates the A or B Register has incorrect pariiy, 

ALU Indicates the output of the ALU has incorrect pariiy. 

DBI Parity is incorrect on the CPU end of the Data Bus In. 

CPU DBO Parity is incorrect on the CPU end o( the Data Bus Out. 

OPlQ Parity is incorrecl in the OP Register or Q Regjslcr. 

INV OP Indicates an invaJid OP Code in the OP Register. 

CHAN DBO Parity is incorrect on the I/O Device end of the Data Bus Out. 

INV Q Indicates an invalid byte is present in an I/O Instruction. 



I/O ATTENTION 

The i/O attention light indicates to the operator thai one or more of the 
attached 1/0 devices requires attention caused by a 'nonnal' I/O condition. 
'Normal' is defined as: empty hopper, full stacker, out of forms, etc. as op- 
posed to check conditions. 

Recovery - Operatoi must determine cause of indication, rectify the cause and 
return device to the READY status. 

Note: Refer to individual devices for 'normal' defrnition, recovery and/or 
restart procedures for that device. 



UfJIT CHECK 

TESTABLE INDICATORS 

Unit check handling of testable indicators is controlled by sofrwarc. 

Restart procedures are conveyed to the operator via programmed HALT 
operation, HALT IDENTIFIER'S displayed on the console and recovery/re- 
start procedure listings. 
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PROCESS CHECK ERROR PRIORITY 
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5203 PRINTER CHECKS 

This light is turned on when the accuracy of printing is 
questionable. The errors are displayed with a programmed 
halt. 



The errors that turn on the light are: 



Carriage sync check 
Carriage space check 
Forms jam 
Incrementor failure 



♦e. Hammer echo check 

♦f. Any hammer on check 

*g. Chain sync check 

♦h. Incrementer sync/slip check 

♦i. Thermal check 



The error cause can be determined by the unique halt 
indicator or by probing the following points. The check 
must not be reset prior to probing. A Down Level 
indicates an error. 



SOCKET LOCATION = A-B1K4 
CHECK PIN PIN CHECK 

D02 



HMR ECHO 



CHAIN SYNC Oil 
CARR SPACE 012 
INCR FAIL D13 






















B02 ANY HMR ON 
B03 FORMS JAM 



805 THERMAL 



B10 INCR SYNC/SLIP 



B13 CARR SYNC 



♦These checks will drop 60vdc to the printer. 
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BSCA ERROR CONDITIONS 

Timeout 

1. Receive operation with the adapter in the busy state. 

2, Auto caJl operation terminated by an abandon call and retry 
signaJ from the ACU, indicating that a connection was not 
estabhshed. 

CRC/LRC/VRC 

1 . Block check character compare error. 

2. Vertical redundancy check using USASCII code. 

Adapter Check -Transmit 

1 . DB[ register parity check. 

2. I/O cycle steal overrun. 

3. LSR or shift register parity check. 

4. Transmit control register check. 

Adapter Check - Receive 

1. DBI register parity check. 

2. I/O cycle steal overrun, 

3. LSR or shift register parity check. 

Invalid ASCII Character 

Invalid ASCII character fetched from core during ASCII 
transmission. 

Abortive Disconnect 

With the BSCA enabled, the data set ready latch comes on and 
then goes off indicating release of the connection and causing 
data terminal ready to go off. 

Disconnect Timeout 

On a switched network, this error is set whenever a disconnect 
timeout occurs. It causes data terminal ready to go off. 
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BSCA INSTRUCTION REJECT & ATTENTION CONDITIONS 
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6471, SiOC, 5444 ERROR CONDITIONS 

&471 CONSOLE I/O ERROR CONOrTIONS 

Keybcyard Check 

Parity error was delected coming from the reed switches. 

Keyboard Translator Check 

Parity error detected coming from keyboard code to Sysiem/3 card 
code translator. 

Printer Translator Check 

Parity error was detected coming from Sysiem/3 card code to lih- 
rolate code translator. 

Printer Malfunction 

Describes generally the malfunction of printer feedback contacts. 
This condition is caused by any of the following: 

a. Printer cycle loo long. 

b. Printer extra cycle. 

c. Printer feedback loo late. 



SIOC ERROR CONDITIONS 

I/O Check Light 

Indicates a data transfer parity check condition. 

I/O Attention Light 

This tight along with the SIOC indicator shows operator inter- 
vention required on attached I/O device. 



6444 ERROR CONDITIONS 

The following "file unsafe" conditions drop file ready. 

1 . Write Unsafe 

a. Write selected and no write transitions detected. 

b. Write selected and multiple heads selected. 

c. Write not selected and write current source on. 

2. Erase Unsafe 

a. Write selected and erase current source not on. 

b. Write not selected and erase current on. 

3. Read/Write Selection Unsafe 

a. Read selected and either write or erase selected. 

b. Carriage accessing and either write or erase selected. 

Unsafe will set equipment check. 

For all other file errors, refer to Hie SNS bytes. 
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ENVIRONMENTAL RECORDING 

CARD SYSTEM 

Errors delected during an RPG object progran> run wUI be stored in the 
communications area starting at core location /0I8O/. Forty-two bytes 
have been reserved for this, broken into two sections of 10 and 32 bytes. 
The 6-byte section is used to record 5203 hammer echo checks. Each 
of the 6 bytes wiJl contain (he failing print position, (Refer to Table 3 
in the 5203 map charts.) In case more than six errors have occured, 
only the last six will be shown. The 32-byie section is made up of eight 
4-byte sections showing the last eight errors to occur. Each 4-byte 
section will contain the 0. R. and 2 sense bytes of data about the fail- 
ing instruction. These 42 bytes of information along with the date will 
be punched out into a card during a system installation run. This card 
will be merged with the system initialization program deck and will be 
the card just preceding the end card. This data will be the error data 
accumulated since the last system initialization run. 

The card format for the card punched out is: 

Col 1 - W 

Col 2 thru 65 - Error history table in hex. 

Eight sections of 4 bytes each con- 
taining the 0. R. and 2 sense bytes. 

Col 66 thru 77 - 5203 hammer echo check data 

Col 78 thru 93 - Reserved 

Col 94 thru 96 - Date (coded) 

(Card format effective with SIP Vers 1 Mod 3) 



DISK SYSTEM 

Statistical Data Recording (SDR) 

Statistical data is recorded in a table occupying sectors X'OC* through 
X'18\ This table consists of 512 two-byte counters. Each device is 
allotted an area consistent with the number of distinguishable errors 
possible for that device. Devices such as the 5444 and BSCA will have 
counters to record both temporary and permanent error occurrences. 
A permanent error is defined as one which persists throughout the 
maximum number of retries outlined in the device's error recovery 
procedures. A temporary error is defined as one where recovery 
occurs before the maximum number of retries. 



For example: 
Disk File 



Overrun 



Data Check in ID 



Temp 
Perm 



2 bytes 


2bytfcs 


etc 


2 bytes 


2 bytes 


etc 
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ENVIRONMENTAL RECORDING (continued) 

Out Board Recording <OBR) 

Each error, wheiher lemporjry or permanent, is enrered in » history 
tabk. This tible is two sectors lang(secTors IC and 20 and provides 
63 8'by(e enrries. The first four bytes of this sector will be iwo 
2-by1c displace men Is. The Hrsi will be ihc displacement of the next 
available cniry in the table and (he second will be the end of Ihc 
Ubie. This table will be recursive and no overflow ur STOp logic 
will be provided. The 64ih tinic an entry a made, it will overlay 
the Tirsi eniry, the 65ih time will overlay the second, cic Therefore, 
the labk will always contain entries ITor ihe 6J most receni errors. 

The basic entry for each device will consisi of the following: 



Q 


R 


PRIMARY 

SENSE 

REGISTER 


DEVICE DEPENDENT INFO 



1 byte 2 bytes 



4 bvtes 



Disk errors will require (wo erUijes fid bytes). 

In addition lo SDR and OBR recording, siatistks are kepi on each 
disk volume lo help detecl surface degradation. E^ch volume has 
an area lo record the number of write and non-wriic SlOs issued 
to thai volume, a count of temporary errors and a Table of per* 
maneni eriors occurring on that volume A master tabic of all 
writes and non-writes jssued io each unit on the system is kept an 
cylindet 0, sector OC. Conirol SIOs are rot included in these 
statistics. 

The rmster table for a dual drive, Ml capacity system looks like 
this: 



Displaeemeril 

\ 


X'OC 

Writes & Verifies 


Reads & Scans 


DRIVE 1 REM 


4 bytes 


4 bytes 


FIXED 


4byt«s 


4 bytes 


DRIVE 2 REM 


4bvies 


4 bytes 


FIXED 


Ab^ttt 


4byie* 
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96 COLUMN CARD LAYOUT 




K«l«^ftlU FciiffMI 



1 T,«*i at 


B »it-H*A Data 


Hi« 


Card 


a.tt 


Cod* 





Of, 7,3 


1 


Cl,i,3 


3 




J 




4 




5 




6 
I 





T.ii 7m(iiC7intf DI 



Tntf 3 a*ut C:3 Kid oa 



iPLf&rfT* 








Mf 


C«d 


T-«| f *- 




B-.. 


90* 








D 


i 










1 



































































T 



1H Titf I OlutTttr 3ll<1i4* B 



iPi. T#JoiuiT.»<DB.iil t? 



km 






^^' - MXI 



Coluinn tiithtO ) 



Coludr GroiiD 3? 
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HEX AND DECIMAL CONVERSION/ADDITION 

To find the decimal number, !oca(e «he Hen number and its drcimsil 
equivilenl for tach position. Add ihtsf ta obU in tl>e decimal number- Ta fird 
the H«x number, locitethe next lower decimal number and it^ Hex equivalent, 
Each difference is used to obUin rhe next Hex number until the eittire number 
is deveioped. 



BYTE 


BYTE 


BYTE 


0123 


4567 


0123 


4567 


0123 


4567 


|HEX DEC 


HEX DEC 


HEX 


DEC 


HEX 


DEC 


HEX 


DEC 


HEX DEC 



































I 1,04B,&T6 


1 


65,536 


1 


4,096 


1 


256 


1 


16 


I 


1 


2 2,097,152 


2 


131,072 


2 


8.192 


2 


512 


2 


32 


2 


2 


3 3, HB.lza 


3 


196,608 


3 


12.288 


3 


768 


3 


48 


3 


3 


1 4J94,3D4 


4 


262,144 


4 


16,384 4 


1,024 


4 


64 


4 


4 


S 5, 242,880 


5 


327,680 


5 


20.480 S 


t.280 


5 


80 


5 


5 


6 6,291,455 


6 


3&3.216 


6 


24.576 6 


1,536 


6 


96 


6 


6 


7 7, 3«,03Z 


7 


458.752 


7 


28,672 


7 


1,792 


7 


112 


7 


7 


B e, 388,608 


8 


5S4,2Bfi 


8 


32,768 


e 


2,048 


8 


128 


6 


8 


a 9.437,184 


9 


589, B24 


9 


36.864 


9 


2,304 


9 


144 


9 


a 


A 10,48^,760 


A 


655,360 


A 


40, 960 


A 


2,560 


A 


160 


A 


10 


B 11,534,336 


B 


720,896 


B 


45, 056 


B 


2,816 


R 


176 


B 


11 


C 12.582,912 


c 


786,432 


C 


49.152 


C 


3,072 


C 


192 


C 


12 


D 13,631,488 


D 


651,968 


D 


53.248 


D 


3,32ft 


D 


208 


D 


13 


E 14,680,061 


L 


917,504 


E 


57,344 


E 


3,584 


E 


224 


E 


14 


F 15,728,640 


F 


963,040 


F 


61.440 


F 


3.840 


F 


240 


F 


15 


G 




5 




4 


3 


. 1 . 
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CODE CONVERSION CHART 



Dftc 




C«f d CcKJe 
DCaA8421 


Mnam 


IPL- 


EBCDIC 


Svnibol 


T1T3 T2T3 


000 


00 


C 




4 


1 


00000000 




001 


01 


DCBA 1 




A <P 


A 3 


00O000O1 




002 


02 


DCS A 2 




B (^ 


B 3 


0OOOO010 




003 


03 


DCBA 21 




C @ 


C 3 


0O0O00I1 




004 


04 


DCBA 4 


ZAZ 


D @ 


D 3 


00000100 




005 


05 


DCBA 4 1 




£ (P 


E 3 


00000101 




006 


06 


DCBA 42 


AZ 


F (B> 


F 3 


00000110 




007 


07 


DCBA 431 


SZ 


G @ 


G 3 


00000111 




ooe 


08 


DCBAfi 


MVX 


H & 


H 3 


00001000 




009 


09 


OCBAa 1 




1 @ 


1 3 


00001001 




010 


OA 


CBA8 2 


ED 


c ^ 


C ^ 


00001010 




oil 


08 


C8A8 21 


ITC 


. 4 


. 1 


00001011 




012 


OC 


CBA84 


WVC 


< 4 


< 1 


00001100 




013 


00 


CeA84 1 


CLC 


( 4 


( 1 


00001101 




014 


OE 


CBA842 


ALC 


• 4 


« 1 


00O01110 




015 


OF 


CfiAa421 


SLC 


1 4 


1 1 


00001111 




016 


10 


C AS 2 




& 4 


& 1 


0OO1OOOQ 




017 


11 


DCB 1 




J @ 


J 3 


00010001 




018 


12 


DCB 2 




K @ 


K 3 


00010010 




019 


13 


DCB 21 




L @ 


L 3 


00010011 




020 


14 


DCB 4 


ZAZ 


M @ 


M 3 


00010100 




021 


15 


DCB 4 1 




N (? 


N 3 


00010101 




022 


16 


DCB 42 


AZ 


(P 


3 


00010110 




023 


17 


DCB 421 


SZ 


P (a 


P 3 


00010111 




024 


18 


DCB 8 


MVX 


Q (a 


3 


00011000 




025 


19 


0C6 8 1 




R (» 


ft 3 


00011001 




026 


tA 


CB 8 2 


eo 


1 4 


1 1 


00011010 




027 


18 


CB fl 21 


ITC 


$ 4 


S 1 


O0OUO11 




028 


1C 


CB 84 


MVC 




' 1 


00011100 




029 


ID 


CB 84 1 


CLC 


) 4 


) t 


00011101 




030 


IE 


Ce 842 


ALC 




; 1 


00011110 




031 


IF 


CB 8421 


SLC 


n 4 


n 1 


00011111 




032 


20 


CB 




_ 4 


- 1 


00100000 




033 


21 


C A 1 




/ 4 


/ 1 


00100001 




034 


22 


OC A 2 




S @ 


S 3 


00100010 




03S 


23 


OC A 21 




T & 


T 3 


00100011 




036 


24 


DC A 4 


ZAZ 


U (n! 


U 3 


00100100 




037 


25 


DC A 4 1 




V (31 


V 3 


00100101 




038 


26 


DC A 42 


AZ 


W & 


VM 3 


00100110 




039 


27 


DC A 421 


SZ 


X & 


X 3 


00100111 




040 


28 


DC AS 


M\JX 


V @ 


V 3 


00101000 




041 


29 


DC A8 1 




Z @ 


Z 3 


00101001 




042 


2A 


DCBA 


ED 


) @ 


) 3 


00101010 




043 


2B 


C A8 21 


ITC 


, 4 


/ 1 


00101011 




044 


2C 


C A84 


MVC 


% 4 


% 1 


00101100 




04S 


2D 


C A84 1 


CLC 


4 


_ 1 


00101101 




046 


2E 


C A842 


ALC 


>4 


> 1 


00101110 




047 


2F 


C A8421 


SLC 


> 4 


> 1 


00101111 





If both titr 1 >nd tltr 2 columni art b*irvg UMd, th* tl«r 3 
punchAi are tddsd together at thown In ih« tatoU vt tha end 
of this chart. 
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CODE CONVERSION CHART (continued) 



Dec 
Vai 


HeM 
Vfll 


Card Code 
DCBA8421 


MnefT> 


1PL- 


EBCDIC 


Symbol 


T1T3 T2T3 


048 


30 


OC A 


SNS 


C^ 


3 


00110000 




049 


31 


DC 1 


LtO 


1 @ 


1 3 


oonoooi 




050 


32 


DC 2 




2 (si 


2 3 


00110010 




051 


33 


DC 21 




3 (« 


3 3 


00110011 




052 


34 


DC 4 


ST 


4 @ 


4 3 


00110100 




053 


35 


DC 4 \ 


L 


5 @ 


5 3 


00110101 




0S4 


36 


DC 42 


A 


6 (fft 


6 3 


001101 10 




055 


37 


DC 421 




7 @ 


7 3 


001101 11 




056 


38 


DC fl 


TEN 


8 @ 


8 3 


00111000 




057 


39 


DC 8 1 


TBf 


9 (^ 


9 3 


00111001 




0^ 


3A 


C 8 2 


SBN 


. 4 


1 


00111010 




059 


3B 


C 8 21 


S8F 


C 4 


« 1 


00111011 




060 


3C 


C 84 


MVl 


@ 4 


(a 1 


00111100 




061 


3D 


C 84 1 


CLt 


' 4 


1 


001U101 




067 


3E 


C 847 




- 4 


= 1 


0011 mo 




063 


3F 


C 8471 




•' 4 


" 1 


001 11111 




064 


40 


None 








01000000 


Soact 


065 


41 


BA 1 




A 8 


A 2 


01000001 




066 


4? 


BA 2 




B 8 


B 7 


01000010 




067 


43 


8A 21 




C 8 


C 2 


01000011 




068 


44 


BA 4 


ZA2 


D a 


D 2 


01O00100 




069 


45 


D BA 4 1 




E 8 


E 2 


01000101 




070 


46 


D BA 42 


AZ 


F 8 


F 2 


01000MO 




071 


47 


D BA 421 


S2 


G 8 


G 2 


01000111 




072 


48 


D BA8 


MVX 


H a 


H 2 


01001000 




073 


49 


D 8A8 1 




1 8 


1 2 


01001001 




074 


4A 


BA8 2 


ED 


c 


C 


01OO1010 


c 


075 


46 


BAS 21 


ITC 






01001011 




076 


4C 


BA84 


MSJC 


< 


< 


01001 10O 


< 


077 


4D 


SA84 1 


etc 


( 


1 


01001101 


( 


078 


4E 


BA842 


ALC 






01001110 


♦ 


079 


4F 


BA8421 


SLC 


1 


' 


01001111 


1 


OflO 


50 


A8 2 




& 


& 


01010000 


& 


oei 


51 


D B 1 




J 8 


J 2 


01010001 




082 


52 


D B 7 




K 8 


K 2 


01010010 




063 


53 


D B 71 




L 8 


L 2 


01010011 




064 


54 


D B 4 


ZA2 


M 8 


M 2 


01010100 




065 


55 


D 8 4 1 




N 8 


N 2 


01010101 




066 


56 


D B 4? 


AZ 


O 8 


2 


01010110 




067 


57 


Q 421 


S2 


P 8 


P 2 


01010111 




068 


58 


B 8 


MVX 


8 


2 


010UOOO 




069 


59 


DBS 1 




Fl 8 


R 2 


01011001 




090 


5A 


B 8 2 


ED 


1 


■ 


01011010 


' 


091 


58 


B 8 21 


ITC 


£ 


S 


01011011 


s 


092 


5C 


B 84 


MVC 






01011100 




083 


5D 


8 84 1 


CLC 


) 


) 


01011101 


) 


094 


5E 


8 847 


ALC 






01011110 




095 


SF 


8 8421 


SLC 


- 


-^ 


01011111 


^ 



If t>0»b lie* 1 and lier 2 columns are beirvq uied, the linf 3 
Dunchei are added logeiher as shown in the i«ble at «he end 
o' this chart. 
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CODE CONVERSION CHART (continued) 



Dec 


Hex 
Vai 


Card Code 
DCBA8421 


Mnenn 


IPL- 


EBCDIC 


Symbol 


T1T3 T2T3 


096 


60 


a 




_ 


^ 


01100000 


_ 


097 


61 


A 1 




/ 


1 


01100001 


1 


098 


6? 


D A 2 




s a 


S 2 


01100010 




099 


63 


D A 21 




T 8 


T 2 


01100011 




100 


64 


D A 4 


ZA2 


U 8 


U 2 


01100100 




101 


65 


A 4 1 




V 8 


V 2 


01100101 




102 


66 


D A 42 


AZ 


W8 


W 2 


01100110 




i02 


67 


D A 421 


S2 


X 8 


X 2 


0110O111 




104 


66 


D A8 


MVX 


Y 8 


Y 2 


01101000 




105 


69 


D A8 1 




2 8 


2 2 


01101001 




106 


6A 


GA 


ED 


} 8 


} ' 


01101010 




107 


6B 


A8 21 


)TC 






01101011 




loe 


6C 


A84 


MVC 


% 


% 


01101100 


% 


109 


60 


A84 t 


CLC 




_ 


01101101 


- 


lie 


6E 


A842 


ALC 


> 


> 


onoiiio 


> 


111 


6f 


A8421 


SLC 


> 


' 


01101111 


> 


112 


70 


D A 


SNS 


8 


2 


01110000 




in 


71 


D 1 


LIO 


1 8 


1 2 


01110001 




1 14 


72 


D 2 




2 e 


2 2 


01110C10 




115 


)3 


D 21 




3 8 


3 2 


01110011 




116 


74 


D 4 


ST 


4 8 


4 2 


01110100 




117 


7S 


D 4 1 


L 


5 8 


5 2 


01110101 




118 


>6 


42 


A 


6 8 


6 ? 


01110110 




119 


77 


O 421 




7 8 


7 2 


011)0111 




120 


78 


D 8 


TBN 


8 8 


8 2 


01111000 




121 


79 


D 8 1 


TBF 


9 8 


9 2 


01111001 




122 


7A 


8 2 


SBN 






01111010 




123 


7P 


8 21 


SBF 


J3 


- 


01 1 1 101 t 


t: 


124 


7C 


84 


MVI 


@ 


(P 


01111100 


& 


125 


7D 


84 1 


CLI 






01111101 




126 


7E 


842 








01111110 




127 


7F 


8421 








01111111 




128 


80 


DC 




& 


3 


10O0O0O0 




129 


81 


CBA 1 




A 4 


A 1 


10O0O001 




130 


82 


C8A 2 




B 4 


B 1 


10000010 




131 


83 


CBA 21 




C 4 


C 1 


10000011 




132 


84 


CBA 4 


ZAZ 


D 4 


D 1 


10OOO100 




133 


85 


CBA 4 1 




E 4 


E 1 


10OOO101 




134 


86 


CBA 42 


AZ 


f 4 


F 1 


10000110 




135 


87 


CBA 421 


sz 


G 4 


G 1 


10000111 




136 


86 


CBA8 


MVX 


M 4 


H 1 


10001000 




137 


89 


C8A8 1 




1 4 


1 1 


10O01O01 




138 


8A 


DCBA8 2 


ED 


C @ 


c 3 


10001010 




139 


8B 


DC BAB 21 


lie 


<^ 


. 3 


10001011 




140 


8C 


DCBAa4 


MVC 


<<? 


< 3 


10001100 




141 


8D 


DCBAB4 1 


CLC 


( @ 


1 3 


10OO11O1 




142 


8E 


DC8A842 


ALC 


* & 


• 3 


J0001UO 




143 


SF 


DCBA8421 


SLC 


} & 


1 3 


10001111 





if both tiM 1 Md tl«r 2 columni tr* b«lns uwd, iha li«r 3 
punchM M* aaooti logethw u ihoMn In th« tibti «t the tnd 
of 1 hit chart. 
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CODE CONVERSION CHART {continued) 



Vil 




Cwd Cod* 
DCBA8421 


Mn«m 


IPL' 


EBCDIC 


Svmbol 


T1T3 T2T3 


144 


90 


CBA 




) 4 


) ' 


10010000 




145 


91 


CB 1 




J 4 


J 1 


10010001 




146 


9? 


CB 2 




K 4 


K 1 


10010010 




147 


93 


C8 21 




L 4 


L 1 


10010011 




148 


94 


CB 4 


ZAZ 


M 4 


M 1 


10010100 




149 


95 


CB 4 1 




N 4 


N 1 


10010101 




1&0 


96 


CB 4? 


A2 


4 


1 


10010110 




151 


97 


CB 421 


S2 


P 4 


P 1 


10010111 




152 


98 


CB 8 


MVX 


Q 4 


1 


10011000 




153 


99 


CB 8 1 




1 4 


1 1 


10011001 




154 


9A 


DC8 8 2 


ED 


. @ 


' 3 


10011010 




155 


98 


DCS 8 21 


)TC 


$ @ 


$ 3 


10011011 




156 


9C 


DCB 84 


MVC 


• @ 


• 3 


10011100 




157 


9D 


DCB 84 \ 


CLC 


) g» 


) 3 


1001 1101 




158 


9E 


OCB 842 


ALC 


: (a 


; 3 


10011110 




159 


Qf 


DCB 8421 


SLC 


n ^ 


-1 3 


10011111 




160 


AO 


OCB 




- (? 


- 3 


10100000 




161 


A1 


DC A 1 




/ (? 


/ 3 


10100001 




163 


A2 


C A 2 




S 4 


S 1 


10100010 




163 


A3 


C A 21 




T 4 


T 1 


10100011 




164 


A4 


C A 4 


2A2 


U 4 


U 1 


10100100 




165 


A5 


C A 4 1 




V 4 


V 1 


10100101 




166 


A6 


C A 42 


AZ 


W 4 


W 1 


10100110 




167 


A7 


C A 421 


S2 


X 4 


X 1 


10100111 




168 


A8 


C A8 


MVX 


Y 4 


Y 1 


10101000 




169 


A9 


C A8 1 




2 4 


2 1 


10101001 




170 


AA 


DC A8 2 


EO 


& @ 


& 3 


10101010 




171 


AB 


DC A8 21 


ITC 


. @ 


, 3 


10101011 




172 


7c 


DC Ae4 


MVC 


% ^ 


% 3 


10101100 




173 


AD 


DC Aa4 \ 


CLC 


- @ 


- 3 


10101101 




174 


AE 


DC A842 


ALC 


> & 


> 3 


10101110 




175 


Af 


DC A8421 


SlC 


> @ 


' 3 


10101111 




176 


BO 


C A 


SNS 


4 


1 


10110000 




177 


Bt 


C 1 


LIO 


1 4 


1 t 


10110001 




178 


B2 


C 2 




2 4 


2 1 


10110010 




179 


B3 


C 21 




3 4 


3 1 


10110011 




180 


B4 


C 4 


ST 


4 4 


4 1 


lonoioo 




181 


B5 


C 4 1 


L 


5 4 


5 1 


10110101 




182 


B6 


C 42 


A 


6 4 


6 1 


IQtlOIIO 




183 


B7 


C 421 




7 4 


7 1 


10110111 




184 


Is 


C 8 


TBN 


8 4 


8 1 


10111000 




185 


89 


C 8 1 


T8f 


9 4 


9 1 


10111001 




1B6 


8A 


DC 8 2 


SBN 


: @ 


3 


10111010 




187 


BB 


DC 8 21 


SBF 


tt (^ 


« 3 


10111011 




188 


"ac" 


OC 84 


MVI 


& e> 


6> 3 


10111100 




189 


BD 


DC 84 1 


CLI 


■ & 


3 


' 10111101 




190 


8E 


DC 842 




■ <? 


■ 3 


10111110 




191 


BF 


DC 8421 




■■ <s> 


" 3 


1011)111 





il boi>^ liar 1 MMl i<ef 2 coiumni are bamg usAd, the iier 3 
punchn iie Added togviher af i>tow«> in tha table at ihe ^nd 
o' thij chflit 
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CODE CONVERSION CHART (corrtinuad) 





VaI 


Cwd Cod« 
OCeA842l 




IPL- 


EBCDIC 


SvmboJ 


T1T3 T2T3 


192 
193 
194 
195 


CO 

c\ 

C2 
C3 




BA t 
8A 2 
8A 21 


8C 

TIO 

LA 


A 
C 


2 
A 
B 
C 


11000000 

11000001 
11000010 
11000011 


A 

B 
C 


196 
197 
198 
199 


C4 
C5 

eg 

C7 


8A 4 
8A 4 t 
BA 42 
BA 42t 




D 
E 

r 

G 


D 
E 
f 
G 


itoooioo 

11000101 

itoooiio 

11000111 




E 
F 
G 


200 
201 
202 
203 


ce 

C9 
CA 
C8 


BAG 

BAB 1 
O BA8 2 
BAB 21 




H 

\ 

C 8 
. 8 


H 
1 

C 2 
. 2 


11001000 
11001001 
11O01010 
11001011 


1 


204 
206 
206 
207 


cc 

CD 
CE 
CF 


BA84 
BA84 t 
BA842 
BA8421 




<8 

( a 

♦ 8 

1 8 


<2 

( 2 

* 2 
1 2 


11001100 
11001101 
11001110 
11O01111 




208 
209 
210 
211 


00 
Dl 
02 

03 


BA 

e 1 

B 2 
8 21 


BC 
TIO 
LA 


) 
J 

K 

L 


) 
J 
K 

L 


11010000 
11010001 
11010010 
11010011 


) 

J 

K 

L 


212 
213 
2M 
21S 


04 
05 
D6 
07 


B 4 
B 4 1 
a 42 
8 421 




M 
N 
O 
P 


M 
N 
O 
P 


11010100 
11010101 

noiouo 
iiotoiu 


M 

N 

o 

p 


216 
217 
218 
219 


08 
09 
OA 
OB 


B 8 

8 8 1 
B 8 2 
D 8 8 2t 





R 

' 8 
£ 8 




R 

! 2 
S 2 


11011000 
11011001 
11011010 
11011011 





220 
221 
222 
223 


DC 
DO 
DE 
DF 


D B 84 
O 8 84 1 
D B 842 
O B 8421 




• 8 
) 8 
: 8 

"18 


■ 2 

) 2 
. 2 

-!2 


11011100 
11011101 
11011110 
11011111 




224 
225 
226 
227 


EO 

£1 
E2 
E3 


D B 

D A 1 
A 2 
A 21 


8C 

TIO 

LA 


- 8 
/ 8 
S 

T 


- 2 
/ 2 
S 

T 


11100000 
11100001 
11100010 
11100011 


s 

T 


228 
229 
230 
231 


E4 
ES 
E6 
E7 


A 4 
A 4 1 
A 42 
A 421 




U 
V 

w 

X 


U 

V 

X 


11100100 
11100101 
11100110 
11100111 


u 

V 

w 

X 


232 
233 
234 
235 


£8 
£9 
EA 
EB 


AS 

A8 1 
A8 2 
D A8 21 




Y 
2 
» 8 

. 8 


Y 
2 

& 2 
. 2 


11101000 

nioiooi 

11101010 
1U01011 


Y 

2 


236 
737 
238 

239 


EC 

ED 

EF 


A84 

D A84 1 
D A842 
D A&421 




% 8 
_ 8 
>8 

7 a 


% 2 
_ 2 
>2 

} 2 


nionoo 

11101101 
luomo 

11101111 





' If both ti*r 1 snd tier 2 coiumni an bting uMd. 1h» tier 3 
punchM mr» addw) tooftih«r si cho«wn in th* tftb>s «t ths tnd 
of this chMt. 
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CODE CONVERSION CHART (continued) 



Dec 
Val 


Hex 
Val 


Card Code 
DCBAe421 


Mnem 


IPL- 


EBCDIC 


Symbol 


T1T3 T2T3 
















240 
241 
242 

243 


FO 
F1 
F2 
F3 


A 

1 

2 
21 


HPL 
APL 
JC 
SIO 




1 
2 
3 




1 
2 
3 


11110000 
11110001 
11110010 
11110011 




1 

2 
3 


244 

245 
246 
247 


F4 
F5 
F6 
F7 


4 
4 t 

42 
421 




4 
5 
6 

7 


4 

5 
6 

7 


11110100 
IIMOIOI 
111 10110 

intoin 


4 

5 
6 
1 


248 
249 
250 
251 


F8 
F9 
FA 
FB 


8 

8 1 
D 8 2 
8 21 




8 
9 

: a 

# 8 


8 
9 
: 2 

# 2 


mtiooo 
iiniooi 

11111010 

union 


a 

9 


252 
253 
2S4 
255 


FC 
FD 
FE 
FF 


D 84 
D 84 1 
D 842 
D 8421 




@ 8 
' 8 

■- 8 
" 8 


(S) 2 
• 2 
- 2 
" 2 


11111100 

innioi 

11111110 

iinnn 





|f both tier 1 arwl ti&f 2 columns ar« being uMd. the t«er 3 
pumrhw aro added together ai showvn in rhe table at ihe end 
o^ thii chart. 



"Tiw 3 character a 


dditior^ table 


Tier 3 card bits 






2 character 










1 


2 


' 1 

(1 + 2 bits) 


Tier 3 c 


4 


5 
(4*1 bitt) 


6 

<40 bin) 


7 
(4+2+1 hits) 


required by (ie*^ 
1 character 


8 


9 

(8+1 bits) 


(8*2 bits) 


(8+2+1 bits) 






1448 bits) 


18^+1 bits) 


(8+4*2 bits) 


(8+4^2+1 bits) 
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5424 MFCU TYPEWHEEL PATTERN 



Position 


Char 


Uex 


BCD 


1 


_ 


Thl» thar not 
Used 


2 


1 


F1 


1 


3 


2 


F2 


2 


4 


3 


F3 


21 


S 


4 


F4 


4 


6 


S 


F5 


4 1 


7 


6 


F6 


42 


8 


7 


F7 


421 


9 


8 


F8 


8 


10 


9 


F9 


8 1 


n 




7A 


8 2 


12 


4 


78 


8 21 


13 


@ 


7C 


84 


14 




7D 


84 1 


15 


= 


7E 


842 


16 




7F 


8421 


17 





FO 


A 


IB 


/ 


61 


A 1 


19 


S 


E2 


A 2 


20 


T 


E3 


A 21 


21 


U 


E4 


A 4 


22 


V 


E5 


A 4 1 


23 


w 


E6 


A 42 


24 


X 


E7 


A 421 


25 


Y 


E8 


A8 


26 


z 


Eg 


A8 1 


27 


& 


50 


A8 2 


28 


, 


68 


A8 21 


29 


% 


6C 


A84 


30 


- 


6D 


Ad4 1 


31 


> 


6E 


A842 


32 


7 


6F 


A8421 



Position 


Char 


Hex 


BCD 










33 


r 

- , 60 


B 


34 


J 


01 


B 1 


36 


K 


D2 


B 2 


36 


L 


03 


B 21 


37 


M 


04 


B 4 


38 


N 


05 


B 4 1 


39 





06 


B 42 


40 


P 


07 


B 421 


41 


Q 


08 


B 8 


42 


R 


09 


B 8 1 


43 


1 


5A 


B 8 2 


44 


S 


58 


B 8 21 


45 


■ 


5C 


B 84 


46 


) 


50 


B 84 1 


47 




5E 


B 842 


4B 


— t 


5F 


B 8421 


49 


) 


DO 


BA 


50 


A 


CI 


BA 1 


51 


B 


02 


BA 2 


52 


C 


C3 


BA 21 


53 


D 


C4 


BA 4 


54 


E 


C5 


BA 4 1 


55 


F 


C6 


BA 42 


56 


G 


C7 


BA 421 


57 


H 


C8 


BA8 


58 


1 


C9 


BA8 1 


59 


<^ 


4A 


BA8 2 


60 




4B 


BAB 21 


61 


< 


4C 


BA84 


62 


( 


40 


BA84 1 


63 


+ 


4E 


BAe42 


64 


1 


4F 


BA8421 
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5203 CHAIN PATTERN 



He* 


Ch»in Chatn 




BCD CODE 






Char- 














octer 


Charscter Po*ilion 


B 


A 


8 


4 


2 




F1 


1 


1 












, 


F2 


2 


2 










2 




F3 


3 


3 










2 




F4 


4 


4 








4 






F5 


5 


5 








4 






F6 


6 


6 








4 


2 




F7 


7 


7 








4 


2 




F8 


8 


d 






8 








F9 


9 


9 






8 








FO 





10 






8 




2 




7B 


^ 


11 






a 




2 




7C 


@ 


12 






a 


4 






61 


/ 


13 




A 










E2 


S 


14 




A 






2 




E3 


T 


15 




A 






2 




E4 


U 16 




A 




4 






E5 


V , 17 




A 




4 






E6 


W 


18 




A 




4 


2 




E7 


X 


19 




A 




4 


2 




Efl 


Y 


20 




A 


8 








E9 


2 


21 




A 


8 








50 


^ 


22 




A 


a 




2 




ee 


1 


23 




A 


8 




2 




6C 


% 


24 




A 


a 


4 






01 


J 


25 


B 












02 


K 


26 


8 








2 




D3 


L 


27 


8 








2 




D4 


M 


28 


8 






4 






D5 


IM 


29 


8 






4 






D6 





20 


B 






4 


2 




07 


p 


31 


B 






4 


2 




oe 


Q 


32 


B 




8 








09 


R 


33 


B 




8 








60 


- 


34 


B 




a 




2 




5B 


$ 


35 


8 




8 




2 




5C 


• 


36 


8 




a 


4 






CI 


A 


37 


8 


A 










C2 


B 


38 


8 


A 






2 




C3 


C 


39 


B 


A 






3 




C4 


D 


40 


B 


A 




4 






C6 


E 


41 


e 


A 




4 






C6 


F 


42 


e 


A 




4 


2 




C7 


G 


43 


8 


A 




4 


2 




C8 


H 


44 


B 


A 


a 








C9 


1 


45 


8 


A 


8 








4E 


+ 


46 


a 


A 


8 




2 




4B 




47 


B 


A 


8 




7 




7D 


' 


48 






8 


4 







LC ARRAY 



CPU BASIC TIMINGS 



h 




h«w Ck*u u Stif _ 



J" 



"V 



SRSu«(jann4 Y*0Ofl V MISC "j Ml*C y ADDH "V^ *DOH V \ 



LSHMf.lt 

i Rai livCiat* 

Utta AAA flftl 
Blow SubirKi 

ALU Oulpol 



7 T 



JV 



V 



iXf"___.)r^^ r 



/A A AA A. 

tZIllT 

■ y y 1 



CPU CYCLE PATTERNS 



X-Y.2 
Opt Olitci 



13 



ESU 



XTvp« 
Op2 Olfce j 



rsj 



LHZI 



X-Y-Z 

Opi Jndiraci 



Op2 Indl#a2_j_ 



: r 




Can b« pcrfoitTHd btvx— <> tnv of tKe U iCovc cvcl««. 
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CPU CYCLES 

I Op = Op code moved from storage to Op code 

register 
IQ = Q code moved from storage to Q register 
IR = Third Instruction cycle when instruction 

uses no addresses 
1X1 = Establishes first operand address in BAR wvhen 

first operand is indirectly addressed 
I HI = Establishes high order byte of first operand 

in the high order byte of BAR when first 

operand is directly addressed 
I LI = Establishes low order byte of first operand 

In the low order byte of BAR when first 

operand is directly addressed 
1X2 = Establishes second operand address In the 

AAR when the second operand is indirectly 

addressed 
IH2 = Establishes the high order byte of second 

operand in the AAR when the second 

operand is directly addressed 
IL2 = Establishes the low order byte of second 

operand in the AAR when the second 

operand is directly addressed 
EA = Moves a byte of the second operand from 

storage, operates on It and returns It to 

storage 
EB = Moves a byte of the first operand from storage, 

operates on it and returns it to storage 
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INSTRUCTION CYCLE PATTERNS 



Op 


Mnvn 


Op 





ft 


/l 


Jll 


_h_ 


^2 


_!!? 


•-» 


A 


B 


0* 


ZAZ 


H 








X 








X 






m 


AZ 


■ 








X 








X 






07 


52 


X 








>< 








X 






oe 


MVX 


K 








X 








w 






OA 


ED 


X 








K 








■ 






08 


ITC 


X 








K 








X 






oc 


MVC 


X 








X 








■ 






oo 


CLC 


X 








X 








■ 






oe 


ALC 


X 








X 








X 






OF 


SLC 


K 








H 








M 








ZAZ 


X 








X 




K 












AZ 


X 








H 




X 












sz 


X 








* 




X 












MVX 


X 








X 




X 












ED 


X 








K 




X 












ITC 


X 








X 




K 










1C 


MVC 


X 








K 




X 










10 


CLC 


X 








K 




X 










IE 


ALC 


X 








X 




X 










IF 


SLC 


X 








X 




X 








X 


24 


ZAZ 


^ 








ft 




X 








X 


36 


AZ 


K 








X 




K 








X 


27 


SZ 


N 








K 




X 








X 


ya 


MVX 


X 








X 




x 










2A 


£0 


K 








K 




« 










W 


ITC 


K 








X 




X 










X 


MVC 


>t 








K 




X 










2D 


CLC 


K 








X 




K 










2E 


ALC 


X 








X 




K 










aF 


SLC 


■ 








M 




X 










» 


SMS 


X 








X 














31 


LIO 


It 








X 














34 


ST 


It 








« 














as 


L 


M 








H 














36 


A 


K 








M 














3a 


TBN 


X 








tt 














39 


TBF 


X 








H 














3A 


SBN 


K 








M 














3B 


5BF 


Jt 








H 














3C 


MVI 


H 








X 














30 


CLt 


X 








X 














44 


ZAZ 


H 






ji 
















46iAr 


H 






« 
















47 S? 


H 






X 
















4e! MVX 


K 






M 
















4a! ED 


X 






X 
















48 


ITC 


X 






X 
















4C 


MVC 


X 






X 
















4D 


CLC 


K 






x 
















4E 


ALC 


X 






K 
















4F 


SLC 


X 






X 
















54 


ZAZ 


X 






g 






X 










56 


AZ 


X 






X 






X 










S7 


SZ 


X 






X 






X 










58 


MVX 


K 






X 






X 
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INSTRUCTION CYCLE PATTERNS (continued) 



Op 


Mn«(n 


^ 





R 


II 


^ 


^ 


^2 


•^3 


••2 


A 


ft 


fiA 


ED 


H 






X 
















66 


ITC 


It 






















6C 


MVC 


H 






















£0 


CLC 


H 






















6E 


ALC 


K 






















Bf 


SLC 


H. 






















&4 


ZAZ 


M 






















66 


A2 


K 






















67 


SZ 


X 






















68 


MVX 


X 






















BA 


EO 


M 






















6B 


ITC 


H 






















6C 


MVC 


■ 






















6D 


CLC 


K 






















6E 


ALC 


K 






















6F 


SLC 


X 






















70 


SMS 


X 






















71 


LIO 


X 






















74 


ST 


X 






















76 


L 


X 






















76 


A 


X 






















78 


TBN 


X 






















7a 


TBF 


K 






















7A 


SBN 


X 






















7B 


SBF 


ic 






















7C 


MVt 


X 






















7D 


CLI 


X 






















84 


ZA2 


X 


















X 




86 


AZ 


X 


















X 1 




87 


S2 


X 


















K 




Bfl 


MVX 


K 


















K 




BA 


ED 


K 


















X 




BD 


ITC 


* 


















X 




BC 
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X 
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BD 
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X 
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X , 
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INSTRUCTION CYCLE PATTERNS (continued) 
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INSTRUCTION FORMATS 
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STANDARD INSTRUCTION SET 
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STANDARD INSTRUCTION SET (continued) 
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INSTRUCTION FORMAT REFERENCE 



OP 



MNEMONIC 



TYPE 



04 
06 
07 
08 
OA 
OB 
OC 
00 
OE 
OF 



ZA2 

A2 

SZ 

MVX 

ED 

ITC 

MVC 

CLC 

ALC 

SLC 



r 



2 ADDRESS- 
Direct 



I OP I Q I Operand 1 | Operand 2 | 



-6 bytes - 



14 
16 
17 
18 
1A 
1B 
IC 
10 
IE 
1F 



ZAZ 

AZ 

SZ 

MVX 

ED 

ITC 

MVC 

CLC 

ALC 

SLC 



|-^— 2 ADDR— M 

Direct Indexed 
I OP I Q I Operand 1 | D2 | 

-^^5 bytes » | 

XR1 



24 
26 
27 
28 
2A 
28 
2C 
20 
2E 
2F 



ZAZ 

AZ 

SZ 

MVX 

ED 

ITC 

MVC 

CLC 

ALC 

sCc 



U-2 ADDR— ^ 

Direct Indexed 

OP I G I Operand 1 | dT] 

I 5 bytes » | 

XR2 
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INSTRUCTION FORMAT REFERENCE (continued) 



OP 


MNEMONIC TYPE 


30 
31 
34 


SNS 
LIO 
ST 


1 ADDRESS 


M 




35 
36 


L 
A 


'Direct 1 




OP 1 Q 1 Operand 1 | 




38 
39 
3A 


TBN 1 


SBN 


3B 


SBF 


3C 


MVI 


3D 


CLI 


44 


ZAZ 


46 


A2 


-•-2 ADDRESS-^ 




47 


SZ 






48 
4A 
4B 
4C 
4D 


MVX 
ED 


1 






OP 1 Q 


D1 


Operand 2 


ITC 




CLC 


4E 


ALC XR1 


4F 


SLC 


54 
56 


ZAZ 
AZ 


2ADDRES 


S 


57 


SZ 






58 
5A 
5B 


MVX 
ED 




Indexed 




OP 1 Q 


Dl| D2 


ITC 




5C 
5D 


Mv/r 






CLC 


5E 


ALC XR1 XR1 


5F 


SLC 
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INSTRUCTION FORMAT REFERENCE {continued) 



OP 


MNEMONIC TYPE 


64 


ZAZ 




66 
67 
68 
6A 
6B 


AZ 

SZ 

MVX 

EO 

ITC 


2 ADORESS 


1^ ^ 




OP 


O 


01 


02 






6C 
60 


MVC 
CLC 








BE 


ALC 


XR1 XR2 


6F 


SLC 




70 


SNS 




71 


LIO 


1 ADORESS 


74 


ST 




^-^ 




75 
76 


L 
A 


1 




OP O Ol 




78 
79 


TBN 
TBF 




7A 


SBN 




7B 


SBF 




7C 


MVI 


XR1 


70 


CLI 




84 


ZAZ 




86 
87 


AZ 
SZ 


-#2 AOORESS ^ 


88 
8A 
88 


MVX 

EO 

ITC 


Indexed Direct 




OP 1 Q 1 01 1 Operand 2 








8C 

80 


MVC 
CLC 








8E 


ALC 


XR2 


8F 


SLC 
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INSTRUCTION FORMAT REFERENCE (continued) 




OP 


MNEMONIC TYPE 


94 
96 
97 
98 
9A 
9B 
90 
9D 
9E 
9F 


ZAZ 

AZ 
SZ 

MVX 

ED 

ITC 

MVC 

CLC 

ALC 

SLC 


-^2ADDRESS-^ 
Indexed 




OP 1 Q 1 01 1 D2 






XR2 XRl 


A4 
A6 
A7 
A8 
AA 
AB 
AC 
AD 
AE 
AF 


ZAZ 

AZ 
SZ 

MVX 

ED 

ITC 

MVC 

CLC 

ALC 

SLC 


h^2 ADDRESS-^ 

Indexed 




OP 1 Q 1 Dl 1 02 








XR2 XR2 




80 
81 
84 
85 
B6 
88 
89 
BA 
88 
8C 
8D 


SNS 

LIO 

ST 

L 

A 

T8N 

TDF 

S8N 

SBF 

MVI 

CLI 


1 ADDRESS 
Indexed 




OP 1 Q 1 01 [ 








XR2 
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INSTRUCTION FORMAT REFERENCE (continued) 



OP 


MNEMONIC 




TYPE 


CO 
CI 
C2 


BC 

no 

LA 




Direct 




1 OP 1 Q 


Address 








DO 

D1 
D2 


BC 

no 

LA 






+XR1 


1 OP 1 Q 

1 ^ 3 bytes 


D2 1 




EO 

E1 

E2 


BC 

no 

LA 






+XR2 


OP Q 


D2 


h^^ 3 bytes 






FO 
F1 
F2 
F3 


HPL 
APL 
JC 
SIO 








1 OP Q 


R 


1 ^ o u . 




r^^^"o Dyies" 





LOAD & STORE REGISTER Q CODES 



OP 


Q 


Operand 1 



/ 




0123 


4567 




\^ 


01 




0000 


0001 


= 


XR1] 


02 




0000 


0010 


= 


XR2 


04 




0000 


0100 




PSR 


08 




0000 


1000 




ARR 


10 




0001 


0000 




lAR 


20 




0010 


0000 




PI - (AR 


40 




0100 


0000 




P2- lAR 


80 




1000 


0000 




lAR -0 


CO 




1100 


0000 




lAR - 1 


AO 




1010 


0000 




IAR-2 


90 


= 


1001 


0000 




lAR -3 


88 


= 


1000 


1000 




lAR -4 
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HALT IDENTIFIERS 





rttkr^i-r^fi 1 




1 


1 " 


TENS 


UhlTs 



HtN 

Vilui 


ChArKter 
OiiplivKl 


Blink 




Ouai* 


/ 


19 


/ 


OJ 


; 


1A 


/ 


10 


— 


3B 


1 t 


3C 


/— 


3£ 


o 


3F 


/ 1 


57 





^D 


/_ 
_l 


SF ' 


' a 


a 




6A 


/ 


ee 


/ 1 


6C 


i: 


fif 




7a 


/_ 


7C 




'" ,s 


" c/ 



■/ /■ ■/ ' /■ '- -' 



FO 


,c 


S3 
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CONDITION REGISTER SETTINGS 



Binary Value 6 


4 


2 


1 


8 


4 


2 


» 


Bits 


1 


2 


3 


4 


5 


6 


7 








T«t 










Meaning 




*B0 


Fake 


"DO 


HI 


LO 


EQ 


DECIMAL 
















ADO Decimal 




_ 


_ 


ouerfiovi 


> zero 


< zero 


r«ro 


SUB Decimal 




- 


- 


OVOffloWi 


> iCfO 


< zero 


zero 


ZERO & ADD 




- 


- 




> zero 


< zero 


zero 


LOGICAL 












No 




ADO Logital 




OverflQ> 




~ 


Carry 


Carry 


zero 


sue Logical 




- 


- 


- 


1>2 


1<2 


zero 


COMPARE 




- 


._ 


_ 


1>2 


1<2 


EQ 


CLI 










1>I 


1< 1 


1 -- 1 


ED)T (sdcond operandi 




- 


- 


- 


> iva 


< zero 


zero 


TenBitiON 




- 


Note 1 


- 


- 


- 


- 


T«t BiiiOf=F 




- 


Note 2 


- 


- 


- 


- 


BRANCH ON 
















CONDITION X 




- 


Note 3 


- 


- 


- 


~ 



When ONE. branch if any of the taited bit^ are ON 
Wh«n ZERO, branch when all the tested bits are OFF 



'BO = Binary overflow 
* *00 - Decimal over/low 



1 . Selected bits are not all one. 

2. S«lec(ed bits ix^ not all zero 

3. Turn off If tested, 
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LOCAL STORE REGISTERS 

BASE SYSTEM 



HIGH 


LOW 




LSR 
Acronym 


Program level 1 instruction address register 


PMAR 


Program level 1 address recall register 


P1-ARR 


Operand 2 address register 


AAR 


Spare 




Program level 1 indeK register 1 


P1-XR1 


Length count recall register | Condition recall register 


Pl-PSR 


Operand 1 address register 


BAR 


MFCU print data address regisler 


MPTAR 


Program level 1 index register 2 


P1XR2 


Line printer data address register 


LPDAR 


Line printer image address register 


LPIAR 


MFCU punch data address register 


MPCAR 


MFCU read address register 


MRDAR 


Length coont registers | Data recall register 


LCR DRR 


Interrupt level 1 instruction address register 




IAR-1 


Interrupt level 1 address recall register 


ARR-1 



FEATURE 1 



HIGH 



LOW 



Program level 2 instruction address register 



Program tevel 2 address recall register 
Bi-sync comm adapter address register 



Serial I/O channel address register 



Program level 2 status register 



Interrupt level 4 instruction address register 
Interrupt level 4 address recall register 



Disk file control address register 



Program level 2 index register 2 



Spare 



Interrupt level 2 instruction address register 
Interrupt level 2 address recall register 



Disk file data address register 



Program level 2 ind ex re gister 1 

Interrupt level 0, instru ction addr ess register 
Interrupt level address recall register 



LSR 

Acronym 



P2-IAR 



P2-ARR 



BSCAR 



SIAR 



P2PSR 



IAR-4 



ARR-4 



DFCR 



P2-XR2 



Spare 



IAR-2 



ARR-2 



DFDR 



P2-XR1 



IAR-0 



ARR-0 
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CPU PRIORITY ASSIGNMENTS 
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I/O CHANNEL CONDITION A AND B 
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TEST I/O AND BRANCH (TI0» INSTRUCTION FORMATS 
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TEST I/O ANOeRANCH (TIO) INSTRUCTION FORMATS 
tocmtjnued) 
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LOAD I/O (LlOr IM5TRUCTI0N FORMATS 
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H4^ 










) 






one b^™ a? <** l*wT« 
AllBUwAllCDdHiinttflO 




SlU 




L«pd taCDKC 
AV4CW leh 


MCA 


IW 








OMIMM«BSCAtt 




















fH*ia^Miit«w 


Olff 




IrtMiiiftii rid"» ™git.»» 


HD 


' 




-iiB 




CwWWfcri' ■» r*Jiir4jfttii htbfKt lO Hvivl 






N«ft Allbchtf Ncodtt 


'^''^ „ 


1443 


^gi 








D»H:..Ajr«l 1M3 fSk 






a 






Mu^tbl ^t'e 






CK» 




Luifiiji>d>L{;H 




lOO 




lMd4«}0AR 






N»ni Air>ihtrNo«dHti<wM 
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START I/O (SIO) INSTRUCTION FORMATS 



Op 


QCodA 


Conffol 




Cod* 








Code 




DA 


M 


u 


7 


8 11 


12 


13 15 


16 23 




F3 














52on 

Pi inter 


1110 










Oiw.Ci»cKlf«*pfinf*r(EI 




( 








LrfT ctrrim «i Uted (llr\fl»« fc«<te*rri«0i) 


1 








HiqhTcvrtiHB ii UHd 




000 






SpKi only 


00^ 






invalid 


010 






PfinT follot^td bv tpKing 


oil 






Invi^ld 




100 






Skmonlv 




101 






lnvii.d 


110 






Print foitovwtd bv i>t"P 


111 






(nv*iid 




0000 


0000 


No nucf J A numb*r grMltr lh«n 3 it 










0000 


0001 


OntiDic* ( norptfmmed^nd wldi-tstiK 










oooo 


0O1O 


OaiibU toaci l in ■ lOKt f*ro opvritkin. 










0000 

0000 


0011 
0001 


Tf ipi» i(vce 

Skip to Im. 1 A '^'""** 3'"T«' '»«" ^OOP*" 










0000 

1 1 1 1 


0010 


■ I ' avrtv. 1 1 2 line* ve vrit 










0110 


j;^i* 


Skip lo Kftt 1 10 1 '"■""'"uT^ <*nfl(h o1 • farm 
Sk >p lo lim 1 1 2 ' le l«n« M* "^hK 










0111 


0000 


S474 
MFCU 


im 








De,i«AlldrM4MFCU IFI 




C 








Primify £»*CI p*lh H ulfd 


1 








S«condtrv ctrn p«th it ui*d 




txxi ■ 




F«d 


001 




R«d 


010 




Pvj|%<:h f*td 


on 






PurKh read 


100 






PriM fHd 




101 






Prim rtad 


110 






Punch orint t»d 


111 




*unch Pf Inl rt»d 











Pr(nihuf»*f 1 it Lj»d 










1 




Prlnf buffer 2 ii ui«d 


I 




S bit IPL rMd 










1 




Prim 4 linn 










H 




Rewrvfld 












p 


Rtwrvnd 












000 


No wlKlian 












100 


Svlecr st#ck<r 4 












101 


S«itvr tuckflp' 1 












110 


SelKt itickir 2 








111 


Siltct tt«ck*r 3 




000< 





DOOO 




Otvie* Addreu Kevbo"*!. M md N mutt bt ura 








t 




P(pegr*m numeric ihifl 










t 




Pfo^em \o*n* liiift 


54 7& 








14 




Tu»n error indicafo' on 


K«Vliov<l 










1 

1 

Q 

1 
1 


RatttJr* key 

Unlock kiyboird 

Ditibit irtierrupi 

Enelilt inttrrupl 

Turn oH intirrijpl rtquttl 
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START I/O (SIO) INSTRUCTION FORMATS (continiMd) 



Op 


QCobe 


Control 




Coda 








Code 




DA 


M 


N 


y 


6 11 


1? 


13 IS 


16 23 




F3 














1000 










Dtfvicc tdOfta BSCA (8) 













Mun be itto 




000 




: Control 


001 




^ Recfivc 


010 






TrjfiMTvii and r active 


oil 






R«C#iv€ initial 


100 






Auto c^i 


101 






Invalid 


110 






Loop test 


111 






Invalid 




llXX 


u 


\1 a 1, bill 1. 2, 3, and 4 o« control code arc ff»«c»»vt 


8SCA 








0»xx 

1 


1 



1 




\ 




1 




If a 0, bill 1. 2, 3, and 4 o< control code j'c diveganJcd 

Enable BSCA 

Diuble BSCA 

Enable t«t mode 

Oiuble r«i mode 

Er\8ble tiep mode 

Diuble itep mode 

SoireJnocMectl 

Star! two «*cood timeoiii 

Ca/\c«l two lecond timeout 

Enable interrupt 

DiUble intorruot 

Rwat internjpt rcQont 

No action 








Noie; The control code ii elective wilh cwcfv "N" code 














Kjnclion except that tbe tl«rl tvtKi tgcond timaouT mult 














be uted only with the comroi lunciion ("N" 000). 




0001 





















Select keyboard 




000 






Muii be zero - All othar N eodej ir^wilid 




OOxx 


tt<MK 


Zero indicaitn unuMud ooi'tion Muii be rero 










1 




Turn on requeit pending indicalo/ 












1 




Turn ott requfrtt pending irxlicBlO/ 
Tufn on proceed indicator 















Turn oli proceed indicator 


5471 










1 


Enable request key interrupts 


Printer 













Diuble raqueit key inte<'upT( 


Key- 










1 


Enable data kay inlerrupti 


board 












1 


Oivable data hey irttarrupri 

RcMi requnt o' data key 'nterrupu 


1 








Selecl prmtar 




000 






Mult be ie<o - All oihrr N codet invalid 




1 




Start prini 












1 




Don'i print 

Start cairisf lelum (and index) 












1 

1 




t 


t 

1 


Don't carrier leturn 

Force a printer <ecdb«cV twitcb ieii>onte 

Force a prinler long luncfon switch rctponte 

Not ui«d ■ Muit be lero 

Enable printer •niarrupt 

Disable printer imetrupt 

Dpgate printer magnets 

Raiat primer iniarrupi 
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START I/O 4SIOI INSTRUCTION FORMATS (eontlniMd 



'£ 



U-!S11. 






OW QOlM 

»i T cipgo m 1 1 

'^ictaaafl ] a«B 

an m en 1 K»i 

I BUI DOiW ■ 3D* 



: tr.mi. 



in 



'X 



MM_[ * 1 5 



l*rt" 



'*^a. 



Sr-t i _ _ 
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SiNSE (SNS) INSTRUCTION FORMATS 



l<Ji MFCUStN&E 



-mi. 



i>*^ 



■Mid i I fcVtt. ■■^OtTH] llr K ■ > 

T 6*^»**Hi»»»9» ij 

1 Mu^i EM P#»<1 



{ivii t ' 



Dpf^«4 1 ^Afhi ^ 



,19^ CZh* Ad[lr»ll 

oviiJi-rftji 

3 Fuivh FTipf nil Dni 
J Ind I IvI'PJhtl ] 






1 NlMprr CEl I c^¥ei«t 



I Iral I ^Irt b^t J iitlf*\ 




7 irid? ivri7l»il 7 



ff 1^1^ H^^rtHfiififM 1 fir ? 

3 Pi-ntn *i*s:l fljII nJ^iStl 
t furehihBBPfi C& 



^ ifHil ? Sri* ' bfl ' £*»"> 
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SENSE ISNS) INSTRUCTION FORMATS (eomintMd) 



3:z--J 



^JOJPfllHTEH SEhJF^ 



IM 



OCode Dpcrwd 1 



"13 'ft,'* I 



10^«Mt 1 * 1 &llT» IftflW^B ft^ It* } .__. 



-*.-. 






JftL 



i^t* 7 tEtJi trtf t iif n 



E\t\My M^oynr lo 
1;^ tdOM tn tub 
trKloi tD thtiinr 



E^KVltOTKll Hid 



tquti ia tfWKI«t H 



Htf^m* '^)i <MKh 






Met U4*d 



ao 



SENSE tSNS) INSTRUCTION FORMATS (contimMii} 



w;«»fitt sEMSt 






■I h 

1? 13 TtK 












n>fiCw,M*5w_ 



*i(tiil 



I ^ TiMb eisndiiiai^ 

I £h«ck 



5UA«qifil hil 

1 Cfhndir rWQ 

b DvCtun 

f Dirt rti>.f Jin 



I Jvnvpviib^CLb 

} A^n^ttikikCtb 

9 Hm ^1 *w<^ w*nt 



Twi ' 



I 3 TA^Iirtt t 



I Winn 11 T WmeC* — — fctJ 



I Mkh «mtt 



ttytw 



Cfpp'vtd idi^vH- fwiw hiH dflilwiiofil 
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SENSE (SNS) INSTRUCTION FORMATS |contiiiu«d| 




Sloe uHtrmss rr^ila 



« 1/0 cvcl« Hem a 



Trtfumon rtdf ^ " 



a7l>n4iHJt 

I CBC/LHCJfVHC < nmpnwa 
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SENSE (SNS) INSTRUCTION FORMATS (continued) 



547 1 CONSOLE l/OStNSt 




ISNS) 


Od 


OCode 


0;>eiBfV) t 






Cock 














DA 


M 


N 


7 


9 n 


13 


13 IS 


16 






3C 








Ope) And 1 - i bvTct DifKi :cklr«u>ng 


1 Byl. 1 - dperarvl 1 «<^rw 


70 








Opwind ■ ■ 1 b/ie indencd by XR-1 


t Byle 2 • Operartd 1 »dd>*it' 1 


iO 








Operand r - 1 byte ind«»c<t bv XR? 






am 






1 C>ev,«.ddr«iM7l 


<1> 










StiKM l(evt»*<d 1 


S^taetiprint.f ! 






Low Core Add«Mi 


Hiah Cor* AddiMt 


001 




BV1.7IEB2) 


BvuUEBll 












So«rc 


Net] Kivini pending 












1 Sft«B 


1 E na or anoti in\ v*nainq 












3 B 


3 CArv:«lk«v 












3 A 


J EndV»y 












4 8 )(Uni 


4 Return or di«j key 












code 


mlHdjpTpcfVling 












S 4 


5 R*rurftkev 












6 7 

7 1 


6 K«vbo»'d r»«r»tliior chtck 

7 X^bOiid data Eh«ck 


on 






irh RaouMi hey erviWed 












1 P . 


1 Oat* kev e^abltd 












2 e ) 


2 Strobe Piviich 












3 A / Krvbovd 


3 Strobe (MiiK^ umpled 












4 B k cod. 


4 R«QutTt*nd<*fKeiVev 












B 4 r 


5 R*<juMI^nd-cinc^ kay 
umpled 












6 ? ) 


6 Xrytxjjrdjhihiog 












7 1 ' 
P„nt.r|Mb.l U 


7 RtMfvMl 








001 




£[v«bl«pii<M*« 














1 S.?4 mitc 


1 RMcrved 












2 2,68 M< 


2 Ur^prir^lablr character 












3 Cyclic L 


3 Prinicbufy 












4 Riwvod 


4 End 0< line 












b ^••db.ck I06 l.ie 


6 Ervl ot toim 












6 Exlricycl* 


6 »>!ini i/afiilaror fl^k 












7 Cycle too long 


7 Pitftw rfialtuneiiort 


OM 




ShUi mode twiicti 


Lower ihilt r^uirrt 












1 NotKint 


1 UtKW <>>ifl raquirad 












3 T? 


7 ReMTvad 












3 T1 


3 FMdbKh fwiich 












4 R5 














s n?A 


5 LOftfl Junclion |l<rilc^ 












6 R2 


6 Long function writch vampl«d 












7 Pi 


7 CESNSbiilaciivtfO' MST 








* 






doMo laval ■■ A B2r»U06) 


xxxw xsxx 


Operand Addrtii rteni 


cbyi«»d«fiinatiora> 



-N- Noia: A<J Oliver Ncodvtir 
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SENSE ISNS) INSTRUCTION FORMATS (oominutd) 



!bJliwfy>Q*«DSfwSt 



m^i^, 



QprwnO I - 1 b;yt> 4AMii 



d Bv xWT IJ 









TIT 



> Soar* 

J L**i#r ihili krv 
Dl'llchaKEr' 3 l-iuilidfhjrMhPl anil 



J I 



hOflrtm I *«■ 

1 h^ftim 7httr 






wkww f ffi 



4 SlHitllLrV 
6 fliuK fH n 



Kt^b«lrd »nitil« 



I Any I 



n Ln 



Hti\ *^»iliiCii« 



7 &>'l iBrtbkfd zam*(.n 

e Af»* (U1A «ck 



# Hbh' AHotlivTAla 






SENSE (SNS) INSTRUCTION FORMATS (continued) 





SIOCStNSE 




r- 




Od 


QCodt 


Op.'i<vi 1 




Cod* 














QA 


M 


h 




fl .. 


02. 


12 15 


16 


IM D')«T jOd'nwnq 




30 








Or>*«>nc) 1 ° ? bv 

?P*f K>d i - 1 bv 
Dp«.>nd 1 1 bv 


1 flyu 1 - Qptitnd \ AddTHi 


70 






sa 


obn 


. 




- — 








Dr^.M-MWifiiSlOCIJI 




T 




Muti t>« itfo 








H»^ MTI HMfMI 






■jrw»l";ij 


Bytetieati 


001 








W/(trmod*ul 


Oitgrnodr 












t•'v^^ <«o<yne 














1 ft»MI t*rvcf 


Soir* 












/Mooni* >4(ti fimi«c 














? 1.«n.U< l.ft* 2 EOT 


L»id> t/*n« line 4 










3 T/wi<fc7 iiftt 1 far 


L»ic»>Uj/vit,V>e3 












4 OddtM'ilv 


UatcK iriAl hnt 1 












i (>*Cr«<ne«( OAR 


rianil.rM3f(t«i(]iKl<leb 












6 Liich I/O 1 >eitti 


Rm«i dit£ i»icn *'m K r^i^t 












J SU«. (i»»Ml.ne6 


rum hfM 6 ^««i d.K Uifh 








010 





g. ?liicr<| 
Sp>'r 




\ 












1 £f«lifOii»n 


t 1 












3 I/O aii4tMiOn 


? / 

3 1 Lfi^fltf* 












4 DiUiii(M>i4 


4 \ couni 












04iiivc»w:k 


( <ffMf 












4 Na op liic^ 


5 \ 












« LC« o-«.(iow 


6 












7 i/Orj^v 




~oTT 




I/O 10 bit a 


1^ ntnt in%« S 












1 I/O 10 bit 4 


l/0u.A»ilnt7 












? I/O ID toil 7 


I/O 11 ^t iiiv« 6 












3 I/O ID b.i r 


i/Q wjfli !.«. 5 












4 I/O !»*».« Jlf*clv»d 


I/O l/.r.ll.ftt4 












& I/O liim'e' line 11 


I/O lii^i l>n«3 












6 I/O l>in|<« lirv* 10 


i/0i<»«ti;o,2 








—too 




7 I/O Wjntt*' line 9 


I/O Irani lint 1 


















1 OAP 

7 


1 OAR 












1 


tot 




SIOC nuunt itKh 


. 












1 Strvrcf r»gu«il 


' ) 














? / 












3 inieffup! trv^v 


3 V Oti* 












4 I/O <j;tcoon«:i 


4 ( iianilcr 












S W'itrc^l 


6 \r^ 












6 R**de«li 


« ] 












7 I/OhIktmI 


7 ' 


')I0 




lnv*l>d 






HMUX KIMK 
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SENSE (SNS) INSTRUCTION FORMATS (continued) 





H42StNSE 








(SNS) 


OoCocie 


OCod* 


Op«'» 


-d 1 






OA 


M 


N 


7 


8 n 


1? 


13 \t 


16 








30 








Op«r*nd 


-?by 


M Oitcct iddrCMiflq 


1 Byio 1 ^ Op«find 1 Add/ni 


_iP _ 


"ofot' 


~ 


.-.. 




..'.by 
1 br 


t Indexed by XR 1 


1 Bvl»2 -Op«.ind lB<Jdrnil 


e Indexifdbv X» 2 










1 Qrvcc Jddieii M4? r5) 
jMu^br/ero ^ ^' 

Bvi'eJltB?! 






~o" 


■ 




on 




Hi^C^fAdd/m 
Byie 1 IEB1I 






1 f 


NJot jtviqneO 


Wi*d compa/e 






■ 


1 Not JMigr.cd 


1 LBti cjrd indiCAlor 






■ 


? Not atiignea 


2 Punch ch«:l< 




1 


, 3 R«»d iiiMoniim 


3 D4iaovtt>un 




1 


4 >(opD«i mn(«*<3 


4 I/O ^rimi'on 








! b FenJ ciuish 


6 No oc iJ(cti 






' 


1 6 functi ir^nonjsm 


6 F^«lch««( 






obi 


_7 T,an^>q<!j*rp , _ 
Not jingned 


_7_invaldca(cl(:(Me 

Q Allc«iilor 






1 Nol iinyncd 


1 Rcsdce.li 7. a, 9 






? Nol *ivigr,tO 


> nt^ will 4.!.. 6 


: 




3 Punch ir,cit<n«f\iai 


3 flc*d t«iii 1.2. 3 




1 dnvtCBA 




1 


. 4 PjnchCB 2 


4 R»«)c»l(i 1?, n.o 




1 ' 1 


1 5 Pv.f%chCB 1 


S RtKlfm'.iiw 




1 1 


. 6 Puich lonenKotal 


8 F8toCB7.3, 4 




1 ! 1 


, df.V^^Cftfl 








r oTo ' 




7 CE diayin-Mn: Uil 1 
Q Punch «>cho 9 


7 FfeOCB 1 
Punch ffcho 1 


t 








1 Punch et*io 8 


1 Por%ch echo 










7 Pun(^*l >>€ho 7 


7 Punch •cho 1 1 




1 




3 Punch Mho 6 


3 Punch echo 1? 










i Punch rcho B 


4 Punc^ iCho vJiKl 






1 




5 Purvch «cho 4 


5 Noi»Hi(K>«d 




! 


1 




6 Pufv:h echo 3 


6 Punch 0*11 dii'k 




i 






y Pufwh echo 3 
Sior« 1441 DAft 


7 CE diiyxiiiic bh 7 




JOO 












..J 


I"! 


,X.r» 


Opeiand iddiMi Itentt 


avTiidMliMtianit 



* Nole: All olhcr N cO^Wi inwulid 
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SENSE (SNS) INSTRUCTION FORMATS {continued) 





5410C 


PU SENSE 








{SNS) 


Op 
Code 

7 


QCoda 


Opcrend 1 
16 






DA 
8 11 


M 
12 


N 
13 15 


30 








DpBr.rrd 1 - 2 by 


T«s Direct ^drasiirtg 


1 Byte 1 - Operand 1 addreii 


70 








Opetand 1 = 1 byte Indsxed by XR-1 


1 Bvle 2 - Operand 1 addreiil 


BO 








ODertnd I - 1 byte Indexed by XR-2 




0000 








Device addrets CPU 10) 











Mult be rero 




Low Core Adorcu 


Hi^ Core Addr«i 


000 
* 






I 


3snc2 (EB2) 

Addreii 
iwitch 

1 

Addreu 
switch 

2 


Bsne 1 (EBJ) 


1 Addresi 

2 switch 

3 3 

5 Address 

6 switch 

7 4 




<xxx yxxy 


Operand addreis fv^njc 


bvtMdcninatior^s) 



if' Note: All other N codet invalid 
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SHORT EXERCISER PROGRAMS 

MFCU SHORT EXERCISER PROGRAMS 



FMd Prlmcry Card 


Address: 




0000 


F3F000 


0003 


COOOOOOO 


Punch Primary Card 


Address: 




0000 


F3F000 


0003 


31F6000I- 


0007 


F31200 


OOOA 


C0000003 


OOOE 


0200 


0200 




Ra«d Primary Card 


Addrest: 




0000 


31F5000C 


0004 


1-3 1-100 


0007 


COOOOOOO 


000 B 


0200 


FMd Secondary Card 


Address: 




0000 


F3F800 


0003 


COOOOOOO 


Punch S«condary Card 


Address: 




0000 


F3F800 


0003 


31F6000F 


0007 


F3FA00 


OOOA 


COOO0003 


OOOE 


0200 


0200 




Read SKondary Card 


Address: 




0000 


31FSOO0C 


0004 


F3F900 


0007 


COOOOOOO 


OOOB 


0200 



Slajl I/O - feed primary 
Branch back lo address 0000 



Stan I/O - Fill primary wail slation 

Load 1/0 -load MPCAR 

Starl I/O ' feed and punch primajy 

Branch back to address 0003 

Address of MPCAR 

Dala 10 be punched 



Load 1/0- MRDAR 
Start I/O ■ read primary 
Branch back to addrcv 0000 
Address of MRDAR 



Start I/O - feed primary 
Branch back lo addreu 0000 



Slari I/O - Fill secondary wait station 

Load 1/0 -load MPCAR 

Start 1/0 - feed and punch sccondaiy 

Branch back to addrcM 0000 

Addictt of MPCAR 

Daia to bt. punched 



Load I/O -MRDAR 
Start 1/0 - read secondary 
Branch back to address 0000 
Address of MRDAR 
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SHORT EXERCISER PROGRAMS (continued) 

PflINT FROM PRIMARY 



0000 


F3F000 


Start I/O - Fill primary wait station 


0003 


31F400OF 


Load I/O • Load MPTAR 


0007 


F3F400 


Start I/O ' Print primary 


OOOA 


C0000003 


Branch to 0003 


OOOE 


0200 




0200 




Data to be printed 



PRINT FROM SECONDARY 

Same as Print from Primary with these changes: 

0001 to F8 
0008 to FC 



REPRODUCE 

Data cards in Primary 
Blanks in Secondary 
OVERLAP Switch OFF 



0000 


F3F800 


Fill secondary wait station 


0003 


31F4001A 


Load I/O - MPTAR 


0007 


31F5001A 


Load I/O -MRDAR 


0008 


F3F100 


Start I/O « Read primary 


OOOE 


31F6001A 


Load I/O - MPCAR 


0012 


F3FE07 


Start I/O - Punch print secondary 


0015 


C0000007 


Branch to 0007 


0019 


0200 





5471 SHORT EXERCISER PROGRAMS 



TYPEWRITER FUNCTION (no carriage return) 



Addr 




0000 


F310n 


0003 


30110200 


0007 


38080200 


OOOB 


C0900003 


OOOF 


31180200 


0013 


F31880 


0016 


COOOOOOO 



Reset int pending, turn on proceed 

Sense 

TBN for return or data key init pending 

Test false, branch if condition true 

Load data register with character keyed 

Start print 

Unconditional branch to 0000 
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SHORT EXERCISER PROGRAMS (continued) 

PRINT CHARACTER (with EOL carriage return) 



Addr 




0000 


31180201 


0004 


F31880 


0007 


30190300 


oooe 


38080300 


OOOF 


cogoooo4 


0013 


F31S40 


0016 


C0000004 


0200 


F8 


5203- 


PRINT Ht 


Altar alt of storage to 40 


Addr 




0000 


31E40022 


0004 


31E60O22 


0008 


C1E600O8 


OOOC 


3CC8012B 



0010 3CC801FF 
0014 0C8301FE01FF 
001A F3E2XX 



001 D C0000008 
0021 0100 



Load data register with character 

Start print 

Sense 

TBN for EOL 

Test false, branch if condition true 

Carriage return and index 

Unconditional branch 

Character to be printed 



Load I/O - Load LPIAR 

Load I/O - Load LPDAR 

Test I/O busy 

Set up chain image 

(one '*H" at position 44) 

Move "H" to data buffer 

Fill data buffer (017C-01FF) with "Hs" 

Print and space 

XX = 01 - Space 1 

XX =02 = Space 2 

XX = 03 = Space 3 

Branch to address 0008 

Data for load I/O 



70 



5410 SERVICE AIDS 

SINGLE CYCLE SYSTEM RESET AND MANUAL ROUTINE 

This service aid is a procedure for clock stepping Through system reset 
or the 5410 test modes, (ie alter SAR, alter storage or display storage) 



( Start j 



fTie-up Jumpers: 
Clock Step Mode 
Aa3R2J02 - AA3S4G09 
1/0 Not CE Tfest 
AB3R2J11 - AB1E5D10 




Set Parity Ck 
Switch to Run 
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5410 SERVICE AIDS (continued) 
Power Supply Sarvice Aids 

NORMAL CONDITIONS WtTH ON/QFF SWITCH OFF. MAIN CB ON. 
AND LINE SOURCE ON: 

A +24VDC conlTol voKagc is avaUabte (TP2=24VDC). 

B K1 is energized (convenience outlet on). 

C K2 is energized (no ihermtl condition). 



Lamp t«t switch is active (only thermal and power 
check lights will ii^t wiih lamp test). 



NORMAL VOLTAGE MEASUREMENTS (WITH ALL REGULATOR CARDS 
IN PLACE) 

The foQ owing measurements were made with a WESTON 901 
IX! meter. The values given should he considered represent- 
ative of a Stan da id configured System /J (5410, 5203, and 
5424). Any significant deviation from the voltages given 
identify a possible power supply malfunction. 





El to E2 


E3 to E4 


EStoElO 


E13to£l4 


-4V 


tO.4 


4.8 


20.4 


4.15 


4fiV 


12.7 


6.0 


20.6 


69 


-30V 


47.5 


30.0 


20.6 


3O.0 



Point to ground measurements: 

A]l the point to ground measurements are relative to the 
T«^Utor voltage netting (given above ai E13 to EI4). 





E1 


E2 


E3 


E4 


E5 


E6 


€7 


„4V , 


+59 


-4.B 


-*4 





+B.9 


+2.7 


+2.7 


+6V 


*12.6 








+S.9 


+ 12,7 


+7.3 


+7.6 


-30V 


+ 17.9 


-30 


-30 





+ 17.9 


+ .7 


+ .7 



E8 


E9 


EtO 


Ell 


E12 


E13 


E14 1 


+26.6 


+20.6 


+ 3 


+ 1.2 





-4.0 





+26.6 


+26.6 


t5.9 


+6.0 


+5,9 





+59 


+26.S 


+20,4 


-1 


+ .1 





-30,0 


-^ ' 
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5410 SERVICE AIDS ^continued) 

NORMAL VOLTAGE MEASUREMENTS (WITH ASSOCIATED 
REGULATOR CARD REMOVED) 

The following measurements were made with the regulator 
card associated with the voltage in question removed (ie, 
if the +6V regulator card is removed, the -4V and -30V 
cards should remain in their sockets and only the "-»-6V" 
voltages should be checked). 

The following measurements were made with a WESTON 901 
DC meter. The values given should be considered represent- 
ative of a standard conSgured System /3 (5410, S203, and 
54 24). Any significant deviation from the voltages given 
identify a possible power supply malfijnction. 





El to E2 


E3 to E4 


EQtoElO 


E13to E14 


_4V 


15.8 





31.0 





+6V 


13.0 


.6 


21.2 


.6 


-30V 


48.5 


2.4 


21.0 


2.4 



« With — 4v regulator card removed only 
# « With +6v regulator card removed only 
» • • With -30v regulator card removed only 

Point to ground measurements with same conditions as 
stated in previous table. 





El 


E2 


E3 


E4 


E5 


E6 


€7 


-4V 


+ 16.8 











+ 15.8 








+6V 


+ 13.1 








-1.5 


+ 13.1 


-.6 


-.6 


-30V 


+46 


-2.4 


-2.4 





+46 


-.1 


-.1 



E8 


E9 


E10 


Ell 


E12 


E13 


E14 


+27.4 


+31.0 

















+27.2 


+20.8 


-.6 


-.6 


-.6 





-.6 


+27.0 


+21.0 











-2.4 






TEST POINT 13 ERROR INFORMATION 

If TP13 identifies the power failure, either a +6V OV/OC 
condition exists or a -4V UV condition exists. If with 
certainty the -4V power supply is ascertained as not 
oscillating so that TPl 2 never indicates a failure, one 
of the following has occurred: 

A A noise spike on (he ■4V power supply output has 
caused the system to fail. 

B The ■4V regulator output is maladjusted or the -4V 
AXE card is out of adjustment. 



C A +6V OV/OC condition prevails. 
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5410 SERVICE AIDS ^continued) 

For cases (A) and (B). the failure can be verified by 
removing the clip-on wire, on lerminal TBl-i of the 
+6V regulator. If a retry demonstrates that the system 
does not fail, verification is complete. 

The -4V SMS AX card Is adjusted to power the system 
down if the ■4V supply goes below .3.5V. 

IfTPlS identifies a failure with the wire on TBl-3 
removed (AXE circuit removed), a -4V UV condition did 
not cause the power check. A "^6V OV/OC condition pre- 
vails. 



TEST POINT 14 ERROR INFORMATION 

If TPI4 identifies the power failure, cither a -30V 
OV/OC condition prevails or a +6W UV condition exists. 
If with certainty the +6V power supply is ascertained 
as not osciilatingso that TP13 never identifies a fail- 
use, one of the following has occurred: 

A A noise spike on the +6V power supply output has 
caused the system to fail. 

B The +6V LTV control setting located on ihe -30V reg- 
ulator card or +6V regulator voltage level is mal- 
adjusted. 

C A -30V OV/OC condition prevails. 

The +^V UV sense conneciibn on the -30V regulator (TB- 1-1) 
cannot be disconnected to isolate a -v6V UV noise spike 
problem (case A). The -30V regulator card will not operate 
unless +6V is available at TBl-1. A +6V UV condition sensed 
by the ■30V regulator card will cause the system to 
immediately power down. If noise can be eliminated, and 
the +^V regulator output is correctly adjusted the fail- 
ure is identified as a -30V OV/OC condition. 

24V SPECIAL BULK SUPPLY 

When experiencing power on problems, and the special 
24V bulk supply is in question, a quick service check 
for the presence of the 24V supply is to depress lamp 
test switch while power is off and observe the thermal 
check and power check lights. If they light, the 24V 
supply is present 

INVERTER 

An inverter for CE use is located at A-AI B3R02 Logic 
page KA232. 
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5410 SERVICE AIDS (continued) 

OC AND UVFAJ LURES 

Normally ihe power supply ilself cannol cause an OC powe: supply 
failure. If an OC condition prevails, and 1/0 device, logic 
circuits, or cables have caused the failure, (f the power supply 
is abnormally overloaded, an OC condition will aJways prevail 
over an UV condition. Even though the regulated power supply 
voltage may drop, normally Ihe OC sensing by (he regulator will 
have powered >he system down before UV can be detected. 



PROCEDURE TO ISOLATE REGULATOR ASM/CARD FAILURES 

On sequence up faJlures (TP-2 ■ TP-9)you can isolate failures 
to the unit by placing the regulator c^rd out ofthe failing 
supply, into the -4V regulator card slot. This procedure is 
explained in the 54 10 Power Supply MAPS, and must be followed 
or damage may result. 



PROCEDURE TO IDENTIFY A SHORT TO GROUND (FRAME) - FOR ^V 
AND +6VV0LT AGES 

A Measure the resistance with the CE volt/ohm meter between 
the ground bar (brass plate or DC common located directly 
behmd the CPU console. Refer lo logic page ZB 5 1 2 in 
54 10 ALD volume 3) and any frame in the 54 10 CPU housing. 
Resistance must not exceed 1 .0 ohms on the R X I scale, 

B Remove the ground straps between the ground bar and frame 
ground, 

C Measure the resistance between these two points. 

D The reading must exceed 5 megohms on the R X 1000 scale 
(nomially no movement of (he pointer after 3 seconds for 
capacilive discharge). 

E If reading exceeds 5 megohms, a short to ground does not 
exist. 

F If the measured resistance is low (less than 5 megohms), 
a shurl io ground exists. Remove one cable at a time from 
the ground bar (brass plate) until the faulty circuit is 
located. 
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POWER SEQUENCE 



PowMT on Switch 



h 



-4 

6O100rni 



300^00 mi 



iV" 



I 100^300 nM 800 1400 rm 

~\ " r~ Not* 2: 



17 



I/O Powy Suppllw <2-*V and »60V> 



f^ 



H I- 



Not! 1 : '* 24 wol[ control voUaga it on wwhensvar iha mainline VMrtch ii on. 
Note 2: BOO - 960 mi for B4I0wilh primed circuit powar 
lequwvM panel (EC816683H>. 



^M Power On Sequence 




Note: -^24 voli control voltage is on Mhanaver main lina switch i« on. 



O Power Off S<U)u< 
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POWER CHECK/THERMAL CHECK INDICATIONS 



o t 

LU W 

5 "• 



I ^ " I 
I- O Q H 



»> a 



*5 

if 



w o - 

I o ^ 

c .? c 2 

^ < )- o 



w O 

i s 



il 



- «> S 



Is 

C LU 
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BSM ADDRESSING 




SAA 


Om 


tvi» (frS'tl 






Sill 




Sniw 




li 


BK 


1«K 


2-< 


1 


MidO>^ 


U 


a 


■ 


V 


J 




13 


T 


V 

T 


23K 

B 


4 






nr 


I^HhOiXt 




E 


E 


Y 


1ft 






t 


e 


T 
E 


» 






»* 


V.L4 0*« 




S 


s 




134 






M 


u 


4 


»e 






617- 


V.NIOrd*: 








M 


■ <»« 












»W 












4» 




J 






flia? 




1 


.. 


t4» 


3hd»HSMHt«l 






.^.JiS 


»TgtS£D 
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BSM ADDRESSING (continuad) 



il 



II 



H 



mP-# 



il 



un 



II 



T J^^j i 



■in 




7d 



BSM LAYOUT 



Printed X-Ren^rn Wire* 
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MST TIE-UP/LSR DISPLAY DATA 



N07> lyJMOTTII DOWNjnsHSt 
UNUSJT) INPUTS lid br f^ddi.-n i.. 



I In 

II J d-.-n kvcl. 
) Kt jw,„,,f vt,ih.«.hfn>oi. M. 
4. Ik jwjjt or.>pr(^injr urminiio 
S Mr ,»i<lu\ ftAi r<> Ik- or SLf> IV 



A Gate 



Ovic* 


♦ TicUD 


5203 




Bl Bo*'d 


Bl fSOIQ 


6424 




A3 BM'd 


A3S4G09 



T/e Ud Pom 
a Gale 



Oevic« 


Hie-UD 


BSCA 




A? Board 


A2 T2J03 



LSfl DISPLAY 



To D'lplav LSR't 

Roll#f SW ta Poiliion J. C*U nol n 

LSR OiKilav SalKtor ta ot(. 

Til UE> lo LSR. Srt Ti. Ud Ovin. 

A.LD»*g»MAl07 



ExArnp^t. to OilD'ay AAN: 

I. Stop CPU 

7. Turn roi\it diiD'AV lo poimon ? 

3. Tu'o LSR d.n>l»v i*iw:lo» .o o(l, 

*. ri«ut>0>A.63C2UOi 

I01A B3C2UO* »o01 A.B382MCie) 



AAR 
BAR 



ARR PNT 1 
MFCU PCH 



u s 


070 


03 


040 


aS 


06 


7 


a 


09 


10 


alio 


0|2 


013 



tAR INT 1 

MFCU Print 
PI ARR 
PI PSR 



LPIAR 
DRR 
LPDAR 
XRI PI 
MFCU HD 



B3C7 4 Wid* Cia 





030 


DFCR 


3 


P2XR2 


4 


P?XR1 


c 5 




6 




7 




8 




D 9 


Aft INT 2 


olOo 


P2 lAR 


on <:> 


SIAR 


o126 


i^RR INT 4 


l3o 



ARR INTO 

P2PSR 

DFDR 

ARR INT 2 



P2 ARR 
BSCAH 
lAR INT 4 
• Cvd 
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MST CARD LAYOUT 



MST Pin Sida o( a V 2, or 4 Wid« C«xi 
ABCOEFGH JX LMNPQRSTU 



^j: 



T ^ w 



-^' 






I I 

A B V D I 
01 o-o--J--tt » 



03 ^ o' o ^ 



Sundard Module 
Pin Ajiignm^nn 




A03' 
A04- 
60^ 



X7 



Eximpl. f] 
i 



1^ J'^i 4 



MST/SLO Voltft{|« LevHt 
'6.AM«).lmumUp 



K).3 MIn DoMi 



. 0.0 Mm Do*f\ 



SLo- 100 ^/ol(^^ l.sv*4i 



■a 6l3V Ma»lmti<n up 
■0. ftB7V MIfilinom op 
2 l.*v*l 



-C01- 
-604- 



XLHCC 
166S33 
l?O.A 
3LB? 



t.567V M\n\nujm aol>vr^ 







OE 


- - AW- 


Bl 




XUAAA 


— A03-^ 


1&332A 






/^ 


4F-Bn 


^,. 


1 -Moduli 




rti 












a? 


-A02- 


; 


XL LOO 
1636tJ 

on-A 

3F-BQ 




D1 


-Moduli 







\aa$V U\nin)um d 



1.0V M»)«P^Tn;in duw/i 



51.D-7DO Voliigi Lrxili 
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CIRCUIT CARD/REAR CONNECTOR 




CIRCUIT 
CARD 




-Sii:^ 



lO 


W02 


W22 




o 


o 




o 


o 




o 


o 




o 


o 




o 


o 




o 


o 




o 


o 




o 


o 




o 


o 




o 





!o 


o 

W13 


o 

W33 



REAR VIEW 

NOTE: View is facing rear of the circuit card with 
cable connector removed. 
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MST BOARD LOCATIONS 



. — ^1^ 

2^ 


'1^ 


o -> 


2 (A 



(3. 



^■ ■ ■ 


< 




> 


NJ 


CD 


o 




Q 




(N 


LU 


CM 


Li- 


s 


o 




CO 

>- 


I 


N 
in 


- 


^ 




-1 


s 


z 


5:;."^-.:-'- 


Q. 




in 

> 


o 


j(i: 


DC 




CO 


^^;:? 


> 


l- 


s 


3 


W^: 


^^^■^---^ > 




- 


(N 1 CO 1 * 1 in 


CO 



ti 

o 
o 
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MST BOARD CROSSOVER CONNECTOR PIN LOCATIONS 
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DIAGNOSTIC PROBE 

Probe Test Poinls 
EC 816624 

MST - Piobc Test Up 
01A-A3F2G12 
Piobe Test Down 
01A-A3F2U07 

SLD - Probe Test Up 

0IA-BIS4D09 

Probe Test Down 

Any Ground Pin 
A CE diagnostic probe is provided to indicaic line levels. This probe must be 
connected to (he board-pin side at (he voltage crossover pin^. 

Diagnostic probe indications as used in MAPS: 

Level Up = Red light is on and slays on after an action is taken. No reference 

is made as to what the level is at Ihc lime the probe is placed on the pin. 

Level Down = Green light is on and slays on even after an action is taken. No 
reference is made as to what Ihc level is at Ihc lime the probe is 
placed on the pin. 

Line Pulsing = Both the red and the gicen lights will be on-or on altcrnalcly. 

Pulse on Line = Red and green lights will make one of the following transitions: 
(a) red 1o green to red (b) g/cen lo red to green, or if using Ihc 
gate capabiJily only one light may blink on and then return to 
both lights off. 

Level Change Up/Down = Lights will change from green lo red (up) or red to 
green (down) when the requested action is lakcn. 

An opvcn line = Both indicators off. 
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DIAGNOSTIC PROBE (continued) 

The diagnostic probe is capable of mciisiiring MST -I . SLD 100 and 700 
signaJ levels. The probe uses -4V and ground lor power. The use of any 
oiher voltage may cause damage to the prohc. These voMugcs are obtained 
through a cable and power connector which connects <o crossover power 
connectors on the gate. It is imperative that the correct orientation of 
the power plug be observed when working on other than MST boards, 

I unctionally. the probe has two input lips (one SLD. Ihc other MST), 
two lamps (one for up and one for down) and two gating pins <one plus, 
the other minus). The user .selects the proper probe lip (SLD or MST) 
and probes the desired pin. if ihc signal is an up level, the up light will 
come on. if the signal is down level the down light wiJl come on. If the 
line is pulsing, both lamps will be on simultaneously or aliernately de- 
pending on the frequency. 

A voltage pin or an open pin will turn both lamps off. A 'lloatcr' will, 
in most cases, appear as an open pin (both lights off). However, under 
certain circumstances, the floater will appear as a down level. To insure 
a 'floater' will not result in an improper decision, the MAP charts ask 
"Is the level up**, when a floating condition is suspected. 

Gating is accomplished by jumpering the desired gate io a pin on the 
board. These gates are designed for MST signal levels only. Once a gale is 
connected both indicator lamps wJI be held off until the correct polarity 
gate occurs, i.e., an MST up level for the plus gate or an MST down level 
for the minus gate. When the correct gate level is present the probe re-i- 
sumes normal operation until the gating signal ends. 

The MST probe will respond lo a 30 NS pulse and (he SLD probe will re- 
spond to a 200 NS pulse (worst case). Lach lamp operates independently 
of the other and will remain on for approximately 75 miJliscconds once 
triggered. Both lamps arc Held replaceable, (Sec commonly used parts list 
for P/N.) 
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5444 SERVICE AIDS 

RMd/WritA SafAty 

During Read and Write operations certain conditions aie monitored by the 
File circuits. In an Unsafe Condition a Data Unsafe line to the FCU is 
raised, the R/W heads axe unloaded, and file ready i^ dcconditioned. 

This can be reset only by stopping the fiJe and restarting. In the Unsafe Con- 
dition all Write and Read operations are permanently Inhibited. All other file 
operarions should be inhibited by the FCU. 

The following unsafe conditions cause a Data Unsafe signal to the FCU to be 
raised. They aie divided within the file Into the three groups shown to aid in 
diagnosing error conditions. 

1. Write Unsafe 

a. Write selected and no write transitions detected. 

b. Write selected and multiple heads selected. 

c. Write not selected and write current source on. 

2. Erase Unsafe 

a. Write selected and erase current source not on. 

b. Write not selected and erase current on. 

3. Read/Write selection unsafe 

a. Read selected and either write or erase selected. 

b. Carriage accessing and cither write or erase selected. 

CE Oiric Cartrld0e Rsttrictsd Tracks 

Never write on tracks 004, 005, and 006, or 071. 072, 073. 074. 075. 
Writing on these tracks will destroy the alignnrient data which can only 
be rewritten by returning to (he plant for rewriting on (he special CE 
Cartridge writer tool. When using the CE cartridge always check the 
cylinder number before writing. 
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5444 SERVICE AIDS {continued) 

5444 TAP PROCEDURE 

The jumper on Y-W1-H6B10 musi nol be connecred until just before 
the lap run is slarted. 

If the actuator needs to be moved, remove jumper on H6B10 prior to 
using the CF, switches to reposition actuator. 

The actuator must be positioned on a track divisible by 10(10, 20. 30 etc) 
before jumpycr is replaced on H6B 1 0. 



Access In Motion 



Fine Home 



G7D12 



_l \ Unsafe 



H6B10 



Refer to 5444 Hilc MAP (hurts Appendix B, page 900 
for a detailed description of TAP procedures. 

To reset un.safe condition jumper 

Y-WIH6DI2 to Y-WIH6J0a 

Tap lines A. B. and C may be used to monitor the 
three unsafe condition latches during customer 
operation via the Ct sense hits. To do this, place 
the following jumpers on the 5444 board. 



Write unsafe (tap line A) 
Select unsafe (tap line B) 
Erase unsafe (lap line C) 



IN230 
Y- WIH6G03 
Y - WIH6B10 
Y-WIH6G04 



I-N260 
to Y-WIG7B04 
to Y-WIC7B03 
to Y-WrG7B05 
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5444 CONTROL AND ADDRESS REGISTER 

DISK FILE CONTROL REGISTER 

The DFCR DisV File Conirol Rcgi.<ier coniains the iwo byjc addrcii of the four 
byle Disk Control Field in storagi:. The formal of the four byte Disk Coni;ol 
Field in core is: 



Byte 




F 


C 


s 


N 



7 8 IS 16 



One IcJi than the number of seclots to 
be Iran ifer red on Read, Write or scan. 

Number of rylindcri to be moved 

on Seek. 

Head bit 16(0-1) 

Sector bili 17-21 (0-23). Bit 
22-23 boih icros for Read. Write, 
or Scan. Bit 23 for Seek is 
■" Rcvcr^*. 1 = Forward. 

Cylmdcr (0-202) 

Flag (normally set to icro) for 
defective track bit 6 = 1 
for ^dternatc track bit 7 = ). 
Bitj 0-5 are not used. 



The Seek operation uses the S. and N byics of the Disk Control Field. 



DISK FILE DATA REGISTER 



The DFDR keeps track of the memory address 
of rhc current data byte. 
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5444 SECTOR AND TRACK FORMATS 



SECTOR FORMAT 



C £ 

y 

i I 



ErMc Gap Odav 



CC aod aCA Check 



8 f" 



til 

o a « 

St" 



FCUSvfc (HbkOEI 



Data S«p«'>iO' Sv'K 



ErwcGap DeUy 
CCiod8CACh«cW 



J § •); '^ [; AddreuMaih 



a - o 

iflis i 



"i 1 



Data S«DBralo< Svr>« 



TRACK 
FOBMAT 



1 



P 



J 



Jl 



^ 



J 



j7 



i4 



? 



J. 
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5444 SECTOR AND TRACK FORMATS ^continued) 
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LOGIC SYMBOLOGY 



The oulpul o{ The Positive AND li in Ui more posidvc condilion when tnd only when aU of (he 
inpuu lie in iheir more potiiivc condition. 





A 






— t*. 


on 



)SAME ClflCUlTTVPE 



PosUtw* AND INVERT 



The oulpul of the Poiilivc AND INVERT it in in more ncfiaiivc Londltion when ^ihd only when 
all of ihe inputi ire in iheir more po.tilive condition. 



)SAME CIRCUIT TYPE 



OOD COUNT 



Thii is J device who«e outpul will he at its indicali^d prtlaiiiy whtn and only when an odd number 
( l-A-5-7. tic.) of iti inputs ail- jl their indicaicd polaiiiy. 



DOT OR mnd DOT AMD 

Baue function whoif ouipuK ^l- connected externally u> lh:kt the connection perform i an 
AND or OR opciBtion Mot AND. dot OR) ^all be idcmiflcd by havinj: an additionaJ A or OR 
placed in the block lo the right of the primary block function .symbol 



rs 


OR A 






A 
DOT 


f^. 
























OR A 






N 







A A 


N. 




A 
DOT 


















N A 
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LOGIC SYMBOLOGY (continued) 

OSCiLLATOR 

This is a device which pioducci s uni/orm icpcillivc ouiput cither continuouily or during 
ihc application of an input sigrni of the poluity indicated, h is dciiiablc lo ^ow ihc 
frequency in the block title. 



iij. 



YVl 



This is a dcwtcc whose fundamental purpose is to provide Adc/:|uatc driving energy and appro- 
priate impedance matching lo other devices. Its output will be ai its indicated polarity when 
^nd only when its input is at it« indicated poiarity. An AMPLIFIER has only one logic input. 



' SAME 

') CIRCUIT 
TYPE 



SAME 

CIRCUIT 

TYPE 



Non-Siarvd»rd Logic Signal Voltage 



An AMPLIFIER hawing input or output of other than ^lundu/d logic signal voltage shall be 
made recognizable through labeling al (he block. 



EVEN COUNT 



This is a device whose ouiput will be at its indicjied polarity when and only when 
(0-2-4-6. etc.) of it^ inputs rue at ihcir indicated polarity. 
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LOGIC SYMBOLOGY (continued) 



EXCLUStVE OR 



Thr ouipui &r jn bXCLUSlVE OR W)(J b« ii iti lixJkiied poliil(y when one «nd only o 
inpuH n >l ill indiciled polk/tty. 



Of 




oe 



VARIATIONS 



»LrF FLO*" 

Thil 15 k (tcvice whirh hai ta/o iiiibir iiiic^ On< of ihcK li cilled the )-fUtc or tei lUic. ihc aihcT 
i« (he C-stilc or cirir ililr The- device normilly hJi iwooutpulj; i ( output ind i Q oulpur. In 
the ALD'i i )inc front ihc uppei pMI of ihv block will be auumcd lo be the \ oulpu( and i line 
from Jht towrrpui oflh* block wjj) be »j.)k»mc<J lo be ihc Oouipui. The FLIP FLOP ii in Ihc 
I U2tc when in I outpuUihe upper uuiput on the ALD) it :ii iis in<lic;iied pol«niy. The I output 
»nd output of J I'LIP 1-LOP ue jiv.uyi Apposite in poldDty. 



A POSITIVE ir<PUTHeflE 



PRODUCES OUTPUT POLARITIES 
AS SHOWN 



A POSITIVE INPUT HERE ^ 



PRODUCES OUTPUT POLARITIES 
OPPOSITE TO THOSE SHOWN 



(i) Application of a iiin*J of indicitcd {tolarily to the line oppcvxlir ihe I output will cautc the 
oulpuM of the block to iiiuime Ihcii indicated pol.ui)i<:^. 

(b) Application of a i*gnC of inditJitcd pola/ity to the line oppotite the output will ciUK the 
ouipuiii to iuumc polziltic^ opro<ite (o iho<c indicated. 

ic) AppMcation of a ujpniJ of indicated poluiiy (o i line ocnteied between ihc two line abudy 
mentioned, or to both the «t and clea/ input* ilmulianeouil>-. will change the jtjic of the 
FLIP FLOP (complemerM the FLIP FLOP). 
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LOGIC SYMBOLOGY (continued) 

PUP f LOP LATCH M FLIP LATCH 

The dtfiniiton of Ihu drviic i^ Ihc «mc ii »hit )|l«r<n for KLIP TLOP r*cxpl ihii OFiMilurwom 
ipplKilion of nf mil of indlcilcd pobWiy i( lh< I inpui ind ihr input will l.-Kuu^ ihi- I output 
iiMJ QUIrui lo both go 10 the i)e|>l>v< polifily or boih go lo ihc poiillvc poUrily (dcpcnduif 
upon Iht chjrxltrtKici of the pi/iiculu riiruil iyp£) (at the duriiion of tucti iimuiiinroui 
Inpul ipplkjIlOA Complcmtnt input )i nol ■ppltcjble to (hit bloclr. 

fi^oir. CorrNbiniiion circuit* (hji hivt bolh AC iopuli <will complement if vet and ie>*1 vt 
ipplic4i umuliincouiJy) ind DC inpuii ihti wUI ciutc both ouipuit to |to lo Ihc tame 
poliiiiy, If jjyplied Mmuliincouiiy. will be ihown u in FF. Thtv: olituiii ni»> tita 
htvr -J DC {Ale Miniroliing ihe AC input. 



VABIATIONS 



POLARITY HOLD 

Ttil« li * drvicv whoK ouipui will be ii in indUiied poluiiy whtnrctr thr diij line jnd iht c^nirt^i 
Un( ue %\ tbcli indiutcd polijity. When Ihc roittrol input it ctuvrd lo ko to oppoiJic poliril^ <o 
lh;il indK-alcd. (he oulpul will hold 10 whoever polirity II pnucvwt il 



- 




OUTPUT 




PH 




CONTHOL 









RJ~l 



lU 



SPECIAL 

A SPFCIAL block will hi-i- ii% funtlion idcciuiicly dru.Tib<d by urordiripon the dlipim p»fc. 
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LOGIC SYMBOLOGY (continued) 



Thit ii » dtvicc ihal limiu one Of both e 
djsionlon of the remtlnlnj wivcfoim. 



•.\ of k wtvffoim to 1 predclcimlned level without 



SIGNAL MODE CONVERTER 



Thli ii 1 device Ihit piovidei the neccvury convertlon or Irtinilailon between iljnil lin« hiving 
dlTTercnl ngnil reference vtJuex-cuneni mode lo voltige mode, voltip mode to voliajc mode, etc, 



Thli li 1 device whOK output li In the more potitive condition ii a rcwlt of its Input bcln/t in the 
more negative condition and vice vena. 



—SAME CtRCUIT TVPE- 



SINGLESHOT 



This is a device who»e output will change for » tpccified time to the jndloied potahi/ upon 
the appljcjtion of an input vifniJ of the Indicited polarity. 



TIME DELAY 



Thb ii 1 device whoie primary function It the time detay of ■ ilfnil without diitonion of the 
tiKnaL 
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FUNCTIONAL LOGIC SYMBOLOGY 

The Functiona] Logic Blocks used in System/3 ALD'« consist of Selectors. ReKitteri and 
Decodes. 

SELECTOR 

The Selcctof consists of: 

a. Two or more OR'i having common input or oulpui gating. 

b. Two or more AMD's having common input or output gating. 

c. A combination of a and b. 



EXAMPLE 



A 

A — 
B • 

A — 

C 1 I 

A — 
D 



SEL 
G01 



The Register consists of associated storage elements, *uch as FF, FL. PH, with common reset 
or control lincj. Common gating may be inc}uded. 



EXAMPLE 








A 


FL 
R 




















^ 












B -i 


- 


* 


FL 
R 












' 
















A 


FL 
R 





























REG 


B 




G1 


D 




G2 


F 






A 




ts 


C 




IS 


E 




2S 
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FUNCTIONAL LOGIC SYMBOLOGY (continued) 

DECODE 

The Decode Block coniaiiis inputs ind Ouipuii which arc anigned numeric viJucs. An 
output line is jc!ivc when iti numeitc viJue Ji cquai to ihr sum of the valuci of ^1 active i 
put lif«s. When all input lincj ire irmciive Ihr output s.um h zero. 



A 



DCD 
1 


2 4 


4 7 



Character ModiOerj are characier; lilpha and symbol) pnnied a/ound the blocVt Theie dcfir>e 
the block I ipcciHc operation. 

( MST . Z 
J SLD100-F 
^^ [ SLD700 - E 

■ Output P-n 



' Card Coordinsfe 
Modul« P.r^ 




U - Unloaded output 



< DOT function is actitf*, will 
c«uw block to r*Mt. 
DOT (unetior^, tvhen khva. will daum 
DOT to lodicate olui lfvc» 
SimuKoneou* x«t and n>tet corid<rior< w<il mult m a lai cortdition. 



The load for an urUoaded output can be found by uacing thr net to its icrminabon. The load will 
be specified by an * on (he linr and noted on the bottom of the FEALD page. 
*The inodulc pin moU ippeu when the line 
does not connect to a boa/d pin. 
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FUNCTIONAL LOGIC SYMBOLOGY (continued) 

DELAY 

A delay block will he ^ncnled by (he FEALD program when (wo or 
more cJfCLiil elemcnlj. intended primarily for delay piirposcj. arc re- 
moved. 



[ar] Far" 



[_DLY 



MATRIX 

A maaix relates lo an addrcsiing scheme, where iwo or more groups of lines 
axe ujed for addressing, A combination of one aclive line in each group will 
select a specific storage position. 

EXAMPLE 



ii 



L-B 



— C 



-D Y2 




The inpui lines are arranged in groups. One ftciis« line In each group 
will give one active output. 
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FUNCTIONAL LOGIC SYMBOLOGY (continued) 

MULTIPLE REGISTER 

The M reg condsis of auociated registers with common data in and out. 
The register which reads in or out is determined by individual controls 
and gates. 

EXAMPLE 



f 


r- 




1 




I" 










i 










A 


Reg 
C 
GOl 

CD 1 
CD-t 
CD 1 


- 


E 




Reg 
C 

GOl 

J : 

CD-I 
CD-1 
CD-I 






B 


p 




















G - 




































"** 






















Reg 

C 

GOl 

CD-I 
CD-I 
CD-I 






Reg 
C 
GOl 

3 d 

CD-1 
CD-I 
CD-I 














H — 








D — 




















t 




































u_ 














V ( 








w 







A 


M Reg 
AO 
A1 
A2 

AOl 
A02 
A03 

— 1 1— 


r 


F 


n 


B 


n 


p 


q 





u- 

V- 

w- 



CD 
CD 
CD 
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LOGIC PAGE PREFIXES 



Circuits 


Prefix-FEALD 


25 MHz oscillator 


KA 


5444 Logic 


FN 


5471 Controls 


GC 


A and B registers 


RA 


ALU 


AV 


ALU controls 


KY 


Base LSR controls 


KL 


Base LSR and SAR low 


MA 


Cable page 


WA 


Card socket listing 


Al 


CE mode and toggle switches 


PA 


Channel and attachment interface (MFCU) 


WN 


Channel and attachment interface (printer) 


WP 


Channel in 


KE 


Channel 1 out exit lines 


WB 


Clock controls 


KC 


CPU to storage lines 


WS 


Cycle controls 


KD 


Data bus out-bank 2 


MC 


DBI and MFCU data registers 


FD 


DBO and command control (MFCU) 


FC 


Display and check 


KB 


Display selector drum 


PC 


Drum indicators 


PB 


Dual program feature 


KT 


File control unit 


GD 


In phase terminated TLDs 


MD 


Interrupt 1 to 4 


KM 


Keyboard service 


GK 


Main storage 


MM 


MFCU box 


FG 


MFCU box 


WM 


MFCU controls 


FB 


Op and registers 


RN 


Power to 5444 


YF 


Power drivers 


FE 


Printer box 


YB 


Printer controls 


FP 


Register controls 


KG 


Serial I/O channel 


GS 


Socket listing 


Al 


Socket listing 


MO 


Use meter control 


CR 


Voltage service 


YE 
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LOGIC VERSIONS 

LoQic Vcrsioni 5410 
VERSION FEATURE 





CPU 


Example: 


000 


Basic Machine with Dual Program 


f 




001 


5475 Attachmeni 




MFCU 


002 


5471 Auachment 


B 




003 


Bai'C Machine wiiSoui DPF 


1 











Page number 




MFCU Attachment 


1 




000 


Basic 5424 Aitachment 


021 


6-Bit MFCU 


021 


6-aiiMFCU 






000 


Katakana(Wrronlv) 







000 



Pfir^ier Attachment 
Batic 5203 Attachmenf 



File Attachmeni 
Baiic 5444 Attachment 



000 
BSCA 



Basic SIOC Attachmeni 





EBCDIC - 


-USASCI.I 


High . Low 


PTPT 


MPT 


sw 


WTSW 


Autocall 


000 


X 






X 












031 


X 




X 




X 








X 


032 








X 


X 










033 


X 






X 
X~ 




.... X 








034 


X 










X 






035 


X 






X 








X 




036 




X 


... X. 




X 










037 




X ^ 




X 


X 










038 




X 




X 




X 








33a 




X 




X 






X 






040 




X 




X 








X 




041 




X 




X 










X 
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PRINT QUALITY GLOSSARY OF TERMS 



HHHH 


CUTOFF 
(LEFT) 


HHHH 


CUTOFF 
(RIGHT) 


HHHH 


END TO END 
DENSITY 


HHHH 


SINGLE POSITION 
DENSITY 


HHHH 


DARK LEGS OR 
STROKES 


HHHH 


EXTRANEOUS 
INK 


HHHH 


HORIZONTAL 
REGISTRATION 


HHHH 


LIGHT BOTTOMS 


HHHH 


LIGHT TOPS 


1413 


PHANTOM 
PRINTING 


MIHMW 


SHADOW 
PRINTING 


HHHH 


SLUR 


HHHH 


STROKE WIDTH 
(NARROW and 
WIDE) 


HHHH 


VERTICAL 
REGISTRATION 


HHHri 


VOIDS 


HHHH 
HHHH 
HHHH 


WIGGLERS 
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OSCILLOSCOPE SERVICE AIDS 

BABYSITTER (Single Sweep Mode) 

Indicates the sensing of a pulse of predetermined amplitude. The 
(rigger level is generally set to I /2 of the expected pulse amplitude. 

1 . To set (he trigger level 
CHANNEL CONTROLS 



CH 1 VOLTS/DIV 


Determined by desired 




pulse amplitude 


CH 1 INPUT 


GND 


MODE 


CH 1 


TRJGGER 


NORMAL 


SWEEP CONTROLS 




HORIZONTAL DISPLAY 


A 


A SWEEP MODE 


NORMAL 


A&BTIME/DIV 


50 MS 


A TRIGGERING 




SLOPE 


+ 


COUPLING 


DC 


SOURCE 


INT 



Set (he dot to the desired trigger level on the screen with the CH I 
position control. Adjust the TRJGGER LEVEL CONTROL to give 
a sweep. Reposition the dot to the base line on the screen. 

2. Single sweep operation 

CH 1 INPUT DC 

A SWEEP MODE SINGLE SWEEP 

Check trigger level by arming the scope by depressing the reset 

button and its green lite will come on. Move the spot up and 

check to see that a sweep is triggered when the iracc reaches 

the preset level. The light will be turned off by a sweep and 

must be reset to arm the scope. 

Reset the dot to your base line, arm the scope and place 
the channel 1 probe on the point you wish to monitor. 

SHOOT THE MOON 

Used to indica(e (he presence of a single high-speed pulse of a 

definite amplitude. 

The calibration and setup is identical to the BABYSITTER 
except that the A SWEEP MODE is NORMAL and the trace 
is out of focus lo enable it to be easily seen . 
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OSCILLOSCOPE SERVICE AIDS (continuedl 

DELAYED SWEEP 

A Sweep is Triggered Delay times Out 
X 



B Sweep is Triggered 



1 . Display the desired trace with HORJZONTAL DISPLAY on A 

2. Set B SWEEP MODE to B STARTS AFTER DELAY TIME 

3. Set HORJZONTAL DISPLAY on A INTENSIFIED DURING B 

Adjust the DELAY-TIME MULTIPLIER until the inlensifled 
portion of the irace starts just before the desired pulse to be 
observed on the trace. 

4. PuU DELAYED SWEEP KNOB oul and adjust the B Sweep lo 
display only the intensified pulse desired. 

5. Set a SWEEP LENGTH lo B EhODS A 

6. Set HORIZONTAL DISPLAY to DELAYED SWEEP 8 

7. The DELAY-TIME MULTIPUER may now aJso be used to 
analyze other pulses on the trace. 

8. If the B trace is unstable: 

a. Set B SWEEP MODE to B TRIGGERABLE AFTER DELAY 
TJME 

b. Adjust the B TRIGGERING CONTROLS for a steady trace 
with the B TRIGGER SOURCE on IhTT or use an EXT TRJG 
for B 
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COMMONLY USED PARTS 



COMMONLY USED PARTS 


P/N 


ITEM 


WHERE USED 


453163 


Probe Tip 


Diagnostic Probe 


454612 


Lamp 


Diagnostic Probe 


817971 


Probe 


Diagnostic Probe 


829117 


Jumper Wires 6" 




829118 


Jumper Wires 18" 




G229-4075 


Error Log Sheet 


5410 


2391023 


Lamp 


Console 54 10 5424 Backlite 


2391062 


Lamp 


Console 5410 - Power & Thermal 


2391121 


Lamp 


Console 5410 - Stop Light 


2391653 


Lamp 


5424 - Read Lamp 


2588263 


Jumper Wires 12" 




2590223 


Air Filter 


5410- A Gate 


2590287 


Air Filter 


6410- Regulator 


2594238 


Pin Extender 




5232826 


Air Filter 


5410- Bulk Supply 


5372183 


Lamp 


Console 5410 - Address Compare 
and I/O Check 



5203 - Commonly used electrical parts are found on Logic Page YB-251 
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